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when stress results in
muscle strain and pain
When the normally sedentary person suddenly turns
active-cleaning the attic, for instance-the outcome
is sometimes a strain or sprain in the back, neck or
shoulders.
Fortunately, however, most patients with muscle
spasm and pain are highly responsive to therapy
with Robaxisal. This rationally based formula provides the well-known relaxant benefits of methocarbamol for strained, tense skeletal muscle plus the
dependable analgesic and anti-inflammatory effects
of aspirin. Investigators have found methocarbamol
a well-tolerated agent with " specificity of action." 1
And methocarbamol potentiates the salicylate levels
of aspirin so that, in combination/ high er salicylate
lev els are produced than with equivalent doses of
a spirin alone. 2 When the Robaxisal combination*
was administered to a group of 22 patients with
painful musculoskeletal disorders, 20 (91 per cent)
showed an excellent or good response.2
With Robaxisal you can conveniently fulfill the most
important objectives in treatment of muscle spasm :
relaxation of skeletal muscle, relief of pain, restoration of mobility and normal muscle tone. And when
mild anxiety is a factor in the spasm-pain syndrome,
consider Robaxisal®-PH.
•in thi s invest iga ti o n , 400 m g. m e thocarbamo l w as com bined w ith 300 m g. as pirin .
Referen ces: 1. W e iss, M. , and W eiss, 5. : J. Am . O s teopath . A. 62: 142, 1962. 2. T ruitt,
E.B., J r.; Morga n, A. M ., and Nac hm a n , H .M.: So uth . M .J . 54:318, 1961.

!!!Jbaxisal®brings
relief
}j th
Ea ch pink and white la minated ta ble t conta ins :
Robaxin (m e th ocarbamol, Ro bins) . . ... ... . ... 400 mg.
U . S. Pat. No . 2770649
A spirin (5 gr.) ....... . .. . ...... . ... .. .... . . 325 m g.

Robaxisal0 -PH
Each green and white la min a ted ta ble t conta in s:
Robaxin (methocarbamol , Robin s) .. .. . ...... . 400 mg.
Phenacetin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 mg.
A spirin . .. . .. .. . . .. .. .... . . .. . .. .... . . .... . . 81 mg.
Phenobarbital (1 /8 gr.) .. . ...... ......... .. .. 8.1 mg.
(Warning: Ma y be ha bit forming)
Hyoscyamine sulfat e .. ..... . . . .... . ..... . • 0.016 mg.
H . ROBINS COMPANY, INC.
A·H·O•OBI NS A.RICHMOND.
VIRGINIA 23220
I~
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Robaxisal a nd Robaxisal-PH a re indi ca ted when both anal ges ic and
s kele tal mu scl e r elaxant effec ts a re r equired, a s in strains and· spra ins,
p a in ful di so rd e rs o f th e ba ck, " whiplash " injury, myositis, pain and
spas m asso ci a ted w ith a rthriti s, tortico lli s, and hea dache associated
w ith mu scular tensio n.
Contraindications: H ype rse nsitivity to an y one of the components.
Side Effects : Lightheadedness, slight drows ine ss, dizziness, and nausea
m ay o ccur rarely in pa tients with unusua l sensitivity to drugs, but
us ua ll y di sa ppea r o n reduction of d os age.
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Autologous Agglutinators to Erythrocytes
Sensitized with the Ripley Anti-Rh
Antibody Digested with 14 Different
Proteolytic Enzymes *t
MARION WALLER

Department of Medicine, Medical College of Virginia, Richmond

lsologous antigenic determinants
of y-globulin revealed by proteolytic digestion of the globulin molecules were discovered by Osterland,
Harboe, and Kunkel (1963) in human lgG and by Mandy, Fudenberg, and Lewis (1965) in rabbit
y G. These determinants are detected by autologous and isologous
antibodies found in most human
sera and in all rabbit sera, respectively. These antibodies were named
pepsin agglutinators (Natvig, 1966a
and b) for pepsin digested human globulins and homoreactant
(Mandy, et al., 1965) for digested
rabbit globulins.
Subsequent studies with human
globulins have shown that these
serum agglutinators are primarily
7S; are usually specific for the enzymatic modification of the globulin molecule (Waller, in press); are
distinct from other anti-globulin
antibodies (Harboe et al., 1965);
are found in most human sera albeit
in low titer (Waller and Blaylock,
1966); and the titers of the pepsin
agglutinators are not readily influenced by other immunologic events
occurring in the individual.

* Supported in part by the Charles
Thomas Arthritis Fund, NIH Grant
AM 04549, and NIH Training Grant
Tl AM 5056. This is publication # 10
from the Thomas Fund.
t Studies were carried out with the
technical assistance of Nellie Curry
and Jean Mallory.
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Most investigators have confined
their studies to pepsin and papain
digestion of the y-globulin molecules. However, Lawrence and Williams (1966) found that rheumatoid factors revealed a variety of
antigenic determinants in gamma
chains following digestion of these
chains by trypsin, chymotrypsin,
and bacterial protease. These authors did not distinguish between
7S serum agglutinators and 19S
rheumatoid factors in their inhibition studies.
This study was undertaken to
determine the effects of 14 different proteolytic enzymes on the lgG
globulins and specifically the antiRh antibodies of a single serum,
Ripley. As lgG is known to be
heterogeneous (Dray, 1960; Rowe,
1962; Edelman et al., 1960) in
chemical composition and on electrophoretic and chromatographic
analyses and is subject to enzymatic attack at positions which
may vary from molecule to molecule (Heimer et al., 1967), these
parameters were limited as much
as possible by confining the study
to a single human serum.
None of the enzymes studied
under the conditions as reported
had the ability to so modify or degrade the antibody combining site
of the molecule that this anti-Rh
(Ripley) Fab was unable to bind
to the Rh positive cells. However,
titers of serum agglutinators to
some of the modified lgG globulins

were noted to always be lower
when the digest preparations were
allowed to proceed for a full 24
hours as opposed to four hours of
digestion. Heimer et al. ( 1967)
found that prolonged exposure to
pepsin resulted in changes in the
chemical nature of the component
with the antibody combining site.
This change was characterized by
a fall in sedimentation coefficient.
The enzymes could be divided
into three groups, only one of
which invariably separated or degraded the Fe portion of the molecule so that the 19S rheumatoid
factors were unable to bind to the
digested globulin on the sensitized
cells.
Absorption of heterologous antiFc and anti-IgG antisera by the
Fab sensitized cells revealed differences between the papain, pepsin,
and subtilisin enzymatic degradation of the antibody molecule, resulting in different Fab particles on
the sensitized cells.
Materials and Methods
The Ripley Anti-Rh Antibody
This single serum was used in
the preparation of the enzyme digested fragments of the lgG globulins and also for autologous agglutinator activity (antibody) to
his own enzymatically degraded
lgG anti-Rh antibodies.
Sera from normal individuals or
from patients with rheumatoid
MCV QUARTERLY 3(1): 4-12, 1967
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arthritis were used as indicated in
the text.
Preparation of the Digested
Globulins
The IgG fraction of the serum
studied was obtained by precipitation with (NH,), SO, followed by
dialysis in 0.02 M phosphate buffer
pH 8.0 and applied to a column of
DEAE cellulose (Carl Schleicher &
Schuell Co.) which was equilibrated with the same buffer. The
first peaks obtained with starting
buffer were isolated and dialyzed
against the specific buffer used in
the digestion.
Proteolytic Enzymes Used in the
Study
Fourteen proteolytic enzymes
were selected to degrade the IgG
molecules. All enzymes were used
at 1 % of the weight of the protein.
The following enzymes-pepsin,
ficin, papain, trypsin, chymotrypsin,
urease, collagenase, elastase, carboxypeptidase A and carboxypeptidase B-were obtained from
Worthington Biochemicals Corp.
Bromelin, rennin, subtilisin, and
proteinase were obtained from Nutritional Biochemical Corp., Cleveland, Ohio.
Digestion Procedures
All digestions were carried out
in the presence of 0.01 M cysteine
and 0.002 M ethylenediaminetetraacetate (EDTA) and digested
at 37°C for 18 hours. Modifications of the time of digestion are
mentioned in the instances to
which they apply.
Pepsin digestion was at pH 4.1
with 0.10 M acetate buffer; papain,
proteinase, chymotrypsin, trypsin,
and rennin at pH 7.4 with 0.10 M
phosphate buffer; ficin at pH 7.0
with 0.10 M phosphate buffer;
bromelin at pH 6.5 with 0.10 M
phosphate buffer; urease at pH 7.0
with .75 M phosphate buffer; elastase at pH 8.8 with .2 M tris buffer; carboxypeptidase A at pH 7.5
with 0.025 M tris buffer containing .5 M NaCl; carboxypeptidase

B and subtilisin at pH 7.5 with a
0.025 M tris buffer containing 1 M
NaCl; and collagenase at pH 7.4
with .067 M phosphate buffer containing .45 % NaCl.
To stop the digestions, the pH
was raised to 8.0 followed by dialysis against saline for pepsin. For
the other digests, the reaction was
stopped by adding 1 volume of
1.25 gms% N-ethylmaleimide to 9
volumes of the protein solution,
followed by dialysis against saline.
Sensitizations. One ml (containing 5 mg of digested globulin) was
added to 0.1 ml human 0 DCe/
DCe washed packed cells and sensitized at 37°C for one hour. The
same cells from a selected donor
were used throughout. The sensitized cells were then washed three
times with saline and reconstituted
in saline to a 2 % suspension. The
cells were tested with goat anti-Fe
and anti-Fab (Hyland Laboratories) antisera. For erythrocytes
sensitized with undigested anti-Rh
antibodies, the anti-Rh sera were
prepared by the same method, i.e.,
precipitation and column chromatography and the cells were sensitized with 5 mg/ ml of globulins.
Agglutinations. Agglutination
tests were performed in tubes by
adding 0.1 ml aliquots of the
sensitized or unsensitized cells to
an equal volume of undiluted or
serial two-fold dilutions of sera to
be tested. The cells were then allowed to stand at room temperature for five to 10 min then spun
for one min at 1000 rpm and read
with the naked eye. The results
were scored as 0 to 4+.
Inhibition Tests. Serum agglutinator activity can be removed
either by inhibition with the digested
globulins or by absorption of the
activity with erythrocytes sensitized
with enzyme digested anti-RH antibodies. In inhibition tests, saline
was replaced by the material to be
tested for inhibiting capacity. In
absorption tests, unsensitized cells
served as a control with the erythrocytes sensitized with the digested anti-RH antibodies.

Trypsin Modified Rh Positive
Cells. The method used is but
slightly modified from that of Morton and Pickles ( 1947) .
Tests for Rheumatoid Factor.
Methods for the slide latex (Hy1and), sensitized human cell
(SHC), and sensitized sheep cell
(SSC) have been previously described (Waller et al., 1961).
Results

1. Enzymes divided into three
groups
Certain proteolytic enzymes
such as papain, pepsin, bromelin,
ficin, and subtilisin rapidly degrade
the Ripley globulin molecules. In
the presence of the reducing agent,
the anti-Rh antibody becomes univalent, and the Fe portion of the
molecule is separated from the Fab
portion of the molecule.
Erythrocytes sensitized with the
anti-Rh antibodies, digested with
other proteolytic enzymes, such as
trypsin, chymotrypsin, elastase, rennin, collagenase, carboxypeptidase
A and carboxypeptidase B, urease,
and proteinase, always give positive
results with anti-Fe serum diluted
> 5000. Some of these so-called Fe
positive sensitized cell preparations
are capable of binding both serum
agglutinators and rheumatoid factor. Serological reactivity with these
sensitized cell preparations in the
19S peak following DEAE chromatography has been demonstrable
only in those sera giving positive
tests for rheumatoid factor. This
agglutinating activity was removed
by absorption of these macroglobulin peaks with cells sensitized with
undigested anti-Rh antibody. The
macroglobulin peaks from sera giving negative tests for rheumatoid
factor always gave negative agglutination reactions with these digest
sensitized cells. The agglutinators
in the 7S peak following DEAE
chromatography, are not absorbed
by cells sensitized with undigested
antibody. Some of the proteolytic
enzymes, such as collagenase, proteinase, urease, carboxypeptidase
5
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A and carboxypeptidase B, bring
about such a minor modification of
the y-globulin molecule that sera
from individuals giving negative
tests for rheumatoid factor always
give negative reactions with cells
sensitized with the digested anti-Rh
antibodies. Rheumatoid sera show
the characteristic reactions of the
rheumatoid factor and this agglutination can be removed by absorbing the sera with cells sensitized
with undigested antibody. Thus, we
can divide these enzymes into three
groups in regard to the modifications they make in the y-globulin
molecules as expressed by serological reactivity in human sera.
Group 1. Destruction or separation of all or most of the Fe portion of the y-globulin molecule.
Most human sera show serological
reactivity with erythrocytes sensitized with these Fab portions of
the anti-Rh antibody Heterologous
anti-Fe sera diluted 1/200 give
negative reactions with the sensitized cells. Rheumatoid factors will
not bind to these sensitized cells.
Agglutinators are found in the 7S
peak after DEAE chromatography
of whole sera. Representative enzymes are pepsin, papain, ficin,
bromelin, and subtilisin.
Group 2. Anti-Fe sera > 5000
give positive reactions with the sensitized cells. Both rheumatoid factors ( 19S) and serum agglutinators
(7S) will bind to the sensitized
cells. Percentage of normal sera reactive with these sensitized cells is
usually less than with group 1.
Representative enzymes are trypsin, chymotrypsin, elastase, and
rennin.
Group 3. All sensitized cells are
Fe positive > 5000. Normal sera
are not reactive with these sensitized cells. Rheumatoid sera give
reactions characteristic of rheumatoid factor. Modification of the
globulin molecule is slight or not at
all. Representative enzymes are collagenase, urease, proteinase, carboxypeptidase A and B.
Table 1 shows the agglutinator
titers of the Ripley serum with Rh
6

TABLE 1
Titers of Serum Agglutinators in Serum Ripley with Erythrocytes Sensitized by
Donor's Own Anti-Rh Antibodies Digested with a Variety of Enzymes at 37 °
for 18 Hours
Erythrocytes sensitized
with digested anti-Rh
antibody R ipley 5 mg/ ml
- - -- - - - - - --

GROUP!
1. Pepsin
2. Papain
3. Ficin
4. Bromelin
5. Subtilisin
- - --

Ripley serum titrated in saline
Anti-Fe
titers

Neat

5

10

20

40

80

160

2
3
2
4
3

2
2
1
4
2

1
1
0
4
2

0
0
0
3
1

0
0
0
2
0

0
0
0
1
0

-- - - - - 4
4
4
4
4

80
40
40
160
160

- - -- -- - - - - - - - - - - - - - -- - - - - - - - - -

GROUP2
6. Trypsin
7. Chymotrypsin
8. Elastase
9. Rennin

>5000
>5000
>5000
>5000

4
4
4
2

1
3
4
0

0
3
4
0

0
2
3
0

0
1
2
0

0
0
1
0

0
0
0
0

- --

---

GROUP3
10. Collagenase
11. Proteinase
12. Urease
13. Carboxypeptidase A
14. Carboxypeptidase B

>5000
>5000
>5000
>5000
>5000

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

15. Undigested
globulins

> 5000

0

0

0

0

0

0

0

positive erythrocytes sensitized with
his own digested and undigested
anti-Rh antibodies. These agglutinator titers are rather typical of
normal sera. Usually the bromelin
agglutinator shows the highest titer,
and titers of other agglutinators
for the enzyme digested anti-Rh
antibodies in group 1 and group
2 vary between reactions only in
undiluted sera to titers of 1: 320.
Sera giving negative reactions for
rheumatoid factor will not agglutinate erythrocytes sensitized with
undigested antibodies or antibodies
digested with the group 3 enzymes.
A rheumatoid serum usually gives
positive agglutination reactions with
erythrocytes sensitized with all
three groups of enzyme modified
anti-Rh antibodies. However, the
enzymatic modification of the
group 3 enzymes is minimal and
the agglutinations observed with
erythrocytes sensitized with anti-

bodies "modified" by these enzymes as well as the agglutinations
observed with undigested antibodies, merely represent reactions of
rheumatoid factor. Rheumatoid
sera show the same titer of factor
with the group 3 enzyme modified
antibodies as with undigested antibody.
There is no relationship between
the anti-Fe titers of the sensitized
cells and the serum agglutinator
titers.
2. Enzyme digested anti-Rh antibodies and reactions with anti-Fe
serum.

Table 2 shows the titers of antiFc (goat) and anti-Fab (goat)
with erythrocytes sensitized with
anti-Rh antibodies modified by the
group 1 enzymes, erythrocytes sensitized with anti-Rh antibodies
modified by the group 2 enzyme
elastase, and with undigested anti-

M. WALLER

TABLE 2
Titers of Anti-Fe and Anti-Fab with Erythrocytes Sensitized with Anti-Rh Antibody Ri Digested with Six Different Enzymes at
37 °C for 18 Hours
Anti-Fe titrated in saline
Erythrocytes sensitized
with digest 5 mg / ml
1. Pepsin
2. Papain
3. Ficin
4. Bromelin
5. Subtilisin
6. Elastase
7. Undigested antibody

1/ 10

1/ 20

l / 40

4
4
3
4
3
4
4

3

3
3
4
2
4
4

3
2
2
2
4
4

1
4
4

l / 50

1/ 100

1/ 200

1/ 400

l / EOO

4
4
4
4
4
4
4

4
4
4
4
4
4
4

4
4
4
4
4
4
4

3
4
4
4
4
4
4

3
4
4
4
4
4
4

1. Pepsin

2.
3.
4.
5.
6.
7.

Papain
Ficin
Bromelin
Subtilisin
Elastase
Undigested antibody

body. Note that at a 1/ 10 dilution
of the anti-Fe antiserum all sensitized erythrocytes give strongly positive reactions. However, there is a
marked difference in titer between
the so-called Fe positive ( > 5000)
and the Fe negative sensitized
erythrocytes ( < 160). The anti-Fab
titers are comparable for all the
sensitized cells.
Table 3 shows the results of
absortption of anti-Fe antiserum
(goat) with erythrocytes sensitized
with five different enzyme modified
anti-Rh preparations. Williams and
Lawrence ( 1966) found that rabbit
antisera to SS pepsin fragment of
lgG after absorption with 3.5S Fab
produced by papain at pH 7.4
showed distinct residual precipitins
with the pepsin fragment of IgG.
The notation Fab and Fab' (Cohen, 1965) will not be used because the enzyme subtilisin produces an Fab fragment distinct

1/ 80

1/ 160

1/ 320

1/ 1280

l / 2560

l / 5120

3
4

2
2

2

l / 1600

1/ 3200

1/ 6400

3
4
3
4
3
3
3

2
3
2
2
2
2
2

2
1
2
1
1

1/ 640

4
4
4
4
4
4
Anti-Fab titrated in saline

from these two. The notation Fab
(pepsin, papain, bromelin, ficin, or
subtilisin) will be used. Results of
absorption of anti-Fe antisera diluted 1: 10 with Fab (papain) is
in accord with the previous studies
of Williams and Lawrence ( 1966).
Absorption of the anti-Fe antisera
with the Fab (pepsin) left no residual antibody activity for erythrocytes sensitized with Fab (papain,
ficin, bromelin, or pepsin) but did
leave strong reactivity with erythrocytes sensitized with Fab (subtilisin). Thus, digestion with subtilisin
results in a fragment which contains antigenic determinants not
demonstrable in the fragments digested by pepsin, papain, ficin, or
bromelin.
These absorptions with erythrocytes sensitized with enzyme modified anti-Rh antibodies (Ripley)
were performed with an additional
anti-Fe serum (goat) and with two

additional anti-IgG antisera (rabbit) and comparable results were
obtained. It was observed that
heterologous antibody activity (anti-Fe) for subtilisin modified antiRh antibodies was the most difficult
to absorb, requiring many more
absorptions than the other sensitized erythrocytes.
3. Serological evaluation of the
proteolytic digestions of the Ripley
lgG globulins.

Use of whole digests rather than
sensitized cells in inhibition experiments presents certain problems.
Absorption tests with sensitized
cells utilize only that portion of
the anti-Rh antibody which is
bound to the Rh positive cell. The
size of the antibody or Fab fragment will depend upon the proteolytic enzyme used for digestion. On
the other hand, the whole digest
contains not only the Fab portions
7

AUTOLOGOUS AGGLUTINATORS TO SENSITIZED ERYTHROCYTES

of 11-globulin molecules, but the Fe
portions and other antibody fragments (Heimer et al., 1967).
Furthermore, all antibody molecules are available in the whole
digest, not merely the anti-Rh
antibodies.
Digests prepared from Ripley
globulins may show the agglutinator activity of his whole serum
(table 1). Therefore, in inhibition
experiments the digest preparations
will sometimes agglutinate the sensitized cells without the addition
of the agglutinator. Only the digests prepared with the enzymes in
group 1 consistently fail to show
agglutinator activity. With this
group of enzymes, the Fab portions of the globulin molecules are
rapidly separated from each other
and there is no bridge to bind the
sensitized cells together.
When the whole digest preparations are used to inhibit the reaction between agglutinators and sensitized cells, as shown previously
(Waller, in press) the inhibition
may be quite specific. Pepsin digested globulins specifically inhibit
the agglutinator activity to cells
sensitized with pepsin digested antiRh antibodies. Pepsin digested globulins will not inhibit the aggluti-

nator activity to papain digested
Ripley sensitized cells. However, if
the digest is prepared with an
enzyme from group 2 or 3, the Fab
portions of the globulin molecules
may not be separated and any
agglutinator activity present in the
whole serum may be demonstrable
in the digest preparations. The agglutinator with the highest titer (in
all human sera) is to the bromelin
digested antibodies and this bromelin agglutinator activity in the digest may be used as an indicator
of the presence of bivalent IgG
antibodies in the digest.
The reducion of incomplete
anti-Rh antibodies to univalent
fragments is also associated with
the loss of ability to agglutinate enzyme modified Rh positive cells
(Fudenberg et al., 1964). Thus,
these digest preparations may be
evaluated for antibody valence by
two methods : ( 1) the bromelin
agglutinator, and (2) agglutination
of trypsinized Rh positive cells.
Table 4 presents a detailed study
of two enzyme preparations. The
Ripley globulins were digested by
two different enzymes, bromelin
(group 1) and elastase (group 2).
The digestions were stopped at 30
min, one hour, four hours, seven

TABLE 3
Absorption of Anti-Fe Antiserum with Erythrocytes Sensitized with Anti-Rh
Antibodies (Ripley) Digested with Five Different Proteolytic Enzymes for 18
Hours at 37 °C
Anti-Fe antiserum (diluted 1/ 10) absorbed with
sensitized cells
Sensitized
erythrocytes
5 mg / ml
1. Pepsin

2.
3.
4.
5.
6.

Papain
Ficin
Bromelin
Subtilisin
Undigested

Titer unUnabsorbed Pepsin Papain Ficin Bromelin Subtilisin digested
1:80
1 :40
1 :40
1:160
1:160
>5000

0
0
0
0
> 1 :80
>2560

< 1 :40 1 :40 < 1 :40
0
0
0
0
0
0
0
0
0
> 1 :80 > 1 :80 > 1 :80
>2560 >2560 >2560

0
0
0
0
0
>2560

0
0
0
0
0
160*

*Absorptions of anti-Fe were not carried beyond x5 because of the wastage of
valuable preparations.
8

hours, and 24 hours. Section (a)
compares the anti-Fe titers with
erythrocytes sensitized with the
bromelin digested antibodies and
the undigested antibodies and antiFc titers with erythrocytes sensitized with the elastase digested
antibodies as compared with the
undigested antibodies. The anti-Fe
titers with elastase digested antibodies are >5000 with all sensitized preparations. However, the
titers with the bromelin digested
antibodies progressively declines to
1 : 40 at 24 hours. Section ( b)
shows the titrations of a single
normal serum A. J. with erythrocytes sensitized with the bromelin
and the elastase digested antibodies. With bromelin digested
antibodies, the titer of agglutinator
tends to progressively decline with
increase in time of digestion. In
other words, the agglutinator titer
is highest after 30 min to one
hour of digestion at a time when
the anti-Fe serum with the same
cells is showing very high titers.
Erythrocytes sensitized with undigested antibody give negative results. Unlike bromelin, elastase digestions of the anti-Rh antibodies
for varying lengths of time are not
reflected in significant changes in
elastase agglutinator titers.
Section ( c) shows the titers of
the whole digests serially doubly
diluted in saline starting with 5
mg/ ml with erythrocytes sensitized
with bromelin digested anti-Rh antibody. Digestion with the group 1
enzyme destroys the bromelin agglutinator activity present in the
undigested globulins, very rapidly,
despite the fact that the same
bromelin sensitized cells give good
titers with the anti-Fe serum after
30 min to one hour of digestion.
The elastase digests show bromelin
agglutinator activity even after
seven hours of digestion, albeit in
lesser amount than the undigested
material. Of course, these differences in titers are only comparable
within the individual test situation,
i.e., the digested versus the undigested globulins.
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TABLE 4

SE ROLOGICAL EVALUATION OF THE RIPLEY GLOBULINS DIGESTED
WITH BROMELIN AND ELASTASE FOR VARY ING LENGTHS O F TIME
(o) Anti.- Fe Titers

Erythrocy tes sensi tized wi th 5 bromelin digests.

30'

l hr.

4 hrs .

7 hrs.

Erythrocytes sensitized wi th 5 elos tose digests .

30'

24 hrs . Undig.

5120

5120

2560

2560

1280

1280

640

640

320

320

I

160
80
40
20

l hr.

4 hrs .

7 hrs .

24 hr>.

Undig.

160
80

~

40

~

20

(b) Titers of Normal Serum A.J.
Erythrocytes sensitized with 5 bromelin digests.

Erythrocytes semitized with 5 elastase digests .

1280

1280

640

640

320

320

160

160

I II I

BO

80

40

40
20

20
10

10

Neg

5

Neg

(c) Erythrocytes Sensitized with Bromelin Digested Antibodies 37° for 18 hours
Elastase digests titrated in saline.

Bromelin digests titrated in saline .

.07

.07

. 15

.15

. 31
.62
1.25
2.50
5.00

1:1::11

Neg

Neg

Neg

Neg

I

.31
.62
1.25
2.50
5 . 00

~ ~

~

rn

Neg

I

(d) Trypsinized Rh Positive Cells
Elostase digests titrated in sa line.

Bromelin digests titrated in saline.

.07

.07

.15

. 15

.31

.31

. 62
1.25
2.50
5.00

II

. 62
1.25

~

2.50
Neg

Neg

5.00

~

~

Neg

Th e effect of reducing the time of digestion on titers of (a) anti -Fe antiserum; (b) serum agglutinators;
(c) bivalent Ripley agglutinotor activity in the digests; and (d) ability of digested anti-Rh antibodies
to agglutinate trypsinized Rh positive erythrocytes.
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Section ( d) shows these same
digests in another system (Fudenberg et al., 1964) , utilizing the
well-known agglutination reactions
of incomplete anti-Rh antibodies
and trypsin modified Rh positive
erythrocytes. After four hours of
digestion, the bromelin digested incomplete anti-Rh antibodies are
univalent and are unable to agglutinate the trypsin treated Rh positive cells. The elastase digested
anti-Rh antibodies after 24 hours
of digestion are also unable to agglutinate the trypsinized cells. This
finding is of interest since there has
not been a fall in titer of the antiFc serum with erythrocytes sensitized with the 24 hour elastase
digest preparation.
Additional studies on 24 hour
digest preparations with the group
3 enzymes showed no reduction in
titer with trypsinized Rh positive
cells as compared with undigested
globulins, all standardized at 5 mg/
ml. Among the group 2 enzymes,

after 24 hours of digestion only
elastase and trypsin digestions
showed no ability to agglutinate the
trypsinized cells; the chymotrypsin
and rennin preparations showed as
high a titer as the undigested globulins.
4. Rheumatoid sera and enzyme
digested Ripley anti-Rh antibodies.
Table 5 shows the serologic reactions of the isolated lgG and lgM
fractions of a rheumatoid serum
(J. J.) with erythrocytes sensitized
with the Ripley anti-Rh antibodies
digested with bromelin for varying
lengths of time. The lgG fraction
lacks rheumatoid factor and the
erythrocytes sensitized with the undigested antibodies are not agglutinated. However, this fraction is
rich in bromelin agglutinator. The
serologic activity with the bromelin
digested anti-Rh antibodies is mercaptoethanol resistant and is not
absorbable with erythrocytes sensitized with undigested antibody.

TABLE 5
JgG and TgM Fractions* of Rheumatoid Serum J. J. Tested with Erythrocytes
Sensitized with Undigested Ripley Anti-Rh Antibodies and with Antibodies
Digested with Bromelin for Varying Lengths of Time.
Cells sensitized
with 5 mg / ml
Undigested
bromelin digest
30 minutes
1 hour
4 hours
7 hours
24 hours
Cells sensitized
with 5 mg / ml

lgG F raction Titrated in Saline
16
32
64
128

2

4

8

4
4
4
4
4

4
3
3
3
3

3
3
3
3

3

2

4

8

3
3
3
3
2

3
3
2
2

3
2
1

2

256

5 12

2

fgM Fraction Titrated in Saline
16

32

64

128

256

512

- -- - - - - - - - - - - -- - - - -- - - - - - - Undigested
bromelin digest
30 minutes
1 hour
4 hours
7 hours
24 hours

* Isolated
10

4

4

4

4

3

2

4
3

4
3

4
3

4
2

3
2

3
2

by D EAE chromatography.

±
3
2

2
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This activity can be inhibited with
bromelin digested globulins and can
be absorbed with erythrocytes sensitized with bromelin digested antiRh antibodies. Note that the bromelin agglutinator titer is highest
with erythrocytes sensitized with
antibodies digested for only 30 min.
Additional time of digestion leads
to a fall in titer of bromelin agglutinator. This was noted previously
(Waller, in press). The anti-Fab
titers of the bromelin digested antiRh antibodies showed very slight
reduction after 24 hours of digestion as compared with 30 min of
digestion.
The lgM fraction of the serum
is rich in rheumatoid factor. Erythrocytes sensitized with the undigested antibodies are agglutinated.
Also, the antibodies digested for
30 min to one hour are also agglutinated. Table 4 shows the antiFc titers to be > 5000 with these
preparations. After four hours of
digestion, the anti-Fe titer is down
to about 300 and rheumatoid factor
agglutinates the cells very poorly.
The serologic activity in this
fraction is mercaptoethanol sensitive and is completely absorbed
with erythrocytes sensitized with
undigested antibody.
The group 2 enzymes, trypsin,
chymotrypsin, elastase, and rennin,
characteristically do not destroy or
remove the Fe portion of the antibody molecule. Serological activity
with erythrocytes sensitized with
antibodies digested with these enzymes may be found in both the
lgG and JgM fractions of rheumatoid sera. However, the activity in
the lgM fraction is absorbable with
undigested antibodies and is believed to be rheumatoid factor that
has bound to the partially digested
antibodies. We have never found
serum agglutinator activity in the
19S fraction of any serum.
Discussion
The Ripley serum does not differ
from other normal (non-rheumatoid) sera in titer or specificity of

agglutinator activity. In keeping
with other normal sera, no agglutinator activity was detected in the
macroglobulin fraction of the donor's serum. His lgG agglutinators
are apparently unrelated to his
anti-Rh antibodies. In these studies,
no differences were noted between
autologous and isologous agglutinators. The agglutinator activity
demonstrable in the macroglobulin
fractions of rheumatoid sera is absorbable with undigested Ripley
antibody, is mercaptoethanol sensitive, and thus is technically rheumatoid factor.
It is of interest that no agglutinator activity is demonstrable in
human sera for anti-Rh antibodies
digested by those enzymes eliciting
little or no alteration in the globulin molecules (group 3). In accordance with this, erythrocytes
sensitized with anti-Rh antibodies
"modified" by these enzymes are
agglutinated by the rheumatoid
factors.
Since we are studying the digested and undigested anti-Rh antibodies of a single human serum, it
is difficult to imagine that the
serum agglutinators and rheumatoid factors are completely unrelated. It appears that almost all
humans have some of the agglutinators to digested gamma globulins
but that the patient with rheumatoid factor has gone one step further and also has antibody to undigested y-globulin.
Heterologous (goat) anti-Fe
serum is standardized by Ouchterlony precipitin reactions which are
much less sensitive than agglutination reactions. The anti-Fe serum
actually gives positive agglutination reactions with erythrocytes
sensitized with all digest preparations and presumably this represents contamination with some antiFab. Nevertheless, the serum can
be made monospecific by absorbing it with appropriately sensitized
cells.
Nomenclature (Cohen, 1965)
for Fab portions of the globulin
molecule is probably a bit pre-

mature, since subtilisin produces
an Fab quite different from pepsin
or papain and it is possible that
other enzymes may cleave the globulin molecules at sites different
from papain, pepsin, or subtilisin.
The ability of incomplete anti-Rh
antibodies to agglutinate trypsin
modified Rh positive cells is a reflection of the bivalency of the
antibody or antibody fragment.
Likewise, the ability of the digest
preparations to show bromelin
serum agglutinator activity is a reflection of the bivalency of the
lgG globulins. These serologic reactions are valuable tools in detecting bivalent antibody molecules
following digestions, reduction, or
other types of molecular degradation.
Studies with the group 2 enzymes may prove to be of great interest in elucidating the reactions
of the rheumatoid factors. Elastase
is the example studied in detail
here. After 24 hours of digestion
with this enzyme, we find that
erythrocytes sensitized with the digested antibodies give an anti-Fe
titer of > 5000. The elastase agglutinator titer has not significantly altered using preparations digested
for varying lengths of time and we
can presume that the digestive process was achieved early and that
continued slow deterioration of the
molecule is not proceeding as is the
case with the bromelin digestions.
However, we find that the ability
of the digest preparations to agglutinate trypsinized cells is deteriorating (table 4, d) and actually the
reaction is negative in the 24 hour
digest. That the bivalent lgG globulins are slowly becoming univalent is also reflected in the loss of
agglutinator activity (table 4, c).
These reactions are probably due
to the reduction of disulphide
bonds (Nisonoff et al., 1960; Nisonoff et al., 1961).
Elastase digested anti-Rh antibodies will bind rheumatoid factors
of some sera but not others. Elastase agglutinators are found in both
normal sera and rheumatoid sera
11
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and they are always IgG globulins.
Additional studies with this enzyme
may reveal information about the
site on the Fe portion of the molecule where rheumatoid factor is
bound.

Summary

Studies with 14 different enzyme
digested globulin preparations of a
single anti-Rh serum Ripley has
revealed an astonishing array of
autoagglutinators to his enzymatically degraded anti-Rh antibodies.
These serum agglutinators did not
differ from isologous agglutinators
found in most human sera. They
were found to be lgG globulins
and were not demonstrable in the
macroglobulin fraction of nonrheumatoid sera. The lgM agglutinating activity in rheumatoid sera
is indistinguishable from rheumatoid factor.
Heterologous anti-Fe antisera absorbed with Fab fragments prepared from five different enzymes
has revealed differences between
the fragments produced by papain,
pepsin, and subtilisin.
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Sporotrichosis: The Significance of Variations
in Morphology of Spores in the Tissues
HARRY I. LURIE

Department of Pathology, Medical College of Virginia, Richmond

Sporotrichosis was first discovered in the United States at the
turn of the century (Schenck, 1898;
Brayton, 1899; Hektoen and Perkins, 1900) and in France three
years later (de Beurmann and Ramond, 1903), and since then sporadic cases have been reported from
almost every part of the globe.
The disease appears to be endemic
in certain areas and minor epidemics have been reported, e.g., in
Mexico (Gonzalez Ochoa, personal
communication) and the state of
Florida (Gastineau et al., 1941),
but the country in which the disease
is most prevalent is the Republic
of South Africa. Since the disease
was first recognized there in 1927,
2,914 cases have been reported
(Pijper and Pullinger, 1927; Goldberg and Pijper, 1931; Dangerfield
and Gear, 1941; Helm and Berman, 1947), and many more unreported cases have been seen.
Presently about 60 cases per month
are being diagnosed in the Witwatersrand area alone.
There is ample evidence that the
Sporotrichum Schenckii lives as a
saprophyte on certain types of
vegetable matter such as sphagnum
moss and barberry bushes. The reason for the high incidence in South
Africa is the fact that the fungus
grows luxuriantly in the gold mines
on the timber in the hot, humid
atmosphere below ground (Brown
et al., 1947).
The physician who has seen
many cases generally has no difficulty in making a clinical diagnosis,
and the usual procedure is to start
treatment immediately after having
taken a specimen for culture. However, to the inexperienced and
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even occasionally to the experienced physician, primary sporotrichotic lesions may present a
problem in diagnosis. It is well
known that they may resemble
lesions of syphilis or tuberculosis
and some may simulate carcinoma.
In addition to the typical and
atypical primary lesions and the
characteristic secondary lesions of
the lymphangitic type of sporotrichosis, occasional cases of dermal
sporotrichosis and disseminated
gummatous lesions may be encountered (Lurie, 1963a). The
dermal lesions may simulate clinically sarcoidosis or a reticulosis, and
the gummatous lesions may simulate cold abscesses of tuberculosis
or syphilitic gummata.
These uncommon lesions are
often biopsied or sometimes excised and submitted to the pathologist for identification. In many well
known pathology text books the
statement is made that the histological features of sporotrichosis
are not diagnostic. Generally speaking this is true unless the fungal
spores are seen and recognized.

Histopathology
The tissue reaction is, however,
strongly suggestive of a fungal infection. A detailed description has
already been published (Lurie,
1963b). In the case of a primary
sporotrichotic "chancre" the reaction consists of the following features: hyperkeratosis, parakeratosis,
some papillomatosis, and pseudoepitheliomatous hyperplasia of the
epithelium; in more advanced lesions the centre is usually ulcer13

SPOROTRICHOSIS

ated, but occasionally one encounters a primary lesion in which
there is marked papillomatosis
without ulceration. In the downgrowths of epithelium intra-epidermal micro-abscesses are present
(fig. 1), some of which rupture
into the subjacent dermis. In the
dermis there is a diffuse infiltration by lymphocytes, plasma cells,
macrophages, multinucleated giant
cells, and a variable number of
eosinophiles. In some areas there
may be small aggregations of neutrophiles. Embedded in the dermal
infiltrate there are characteristic
granulomata in all stages of development. The earliest stage consists of clusters of large histiocytes ;
later a few polymorphonuclear leucocytes appear in the centre. The
number of these latter cells increases until a central micro-abscess develops. The fully formed
granuloma consists of three zones ;
a central area of polymorphonuclear leucocytes and necrotic deFig. 1-P~imary lesion showi?g pseudo-epitheliomatous hyperplasia, intra-epibris, a zone of large histiocytes,
dermal micro-abscesses and diffuse dermal infiltrate (H&E x 30).
some of which in the outer layer are
multinucleated, and a peripheral
zone of lymphocytes and plasma
cells which merge imperceptibly
with the diffuse dermal infiltrate
(fig. 2) . The granuloma is easily
differentiated from that of tuberculosis by the presence of the central polymorphonuclear leucocytes;
the histiocytes differ from epithelioid cells by their abundant cytoplasm and round or oval vesicular
nuclei; and the multinucleated cells
are distinguishable from Langhan's
giant cells as they have fewer nuclei
which are irregularly distributed in
the cell. At the periphery of the
entire lesion there is a variable degree of fibrosis and a perivascular
lymphocytic infiltrate.
The other types of sporotrichotic
lesions mentioned, viz. the secondary lymphangitic nodule and the
gummatous type, show the same
basic histological features apart
from the fact that the epidermis
shows no significant change. The
Fig. 2-Early granuloma consisting of central zone of neutrophiles, middle
early lesion consists of a deepzone of histiocytes and giant cells and peripheral zone of lymphocytes and
seated infiltrate of lymphocytes,
pl as ma cells (H&E x 190).
14
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Fig. 3-Disintegration and confluence of granulomata (H&E X 200).

plasma cells, and macrophages.
Later typical granulomata appear,
similar to those previously described. These granulomata enlarge,
disintegrate, and become confluent
(fig. 3). Eventually the entire lesion represents one large granuloma with a central abscess and a
wall consisting of two zones, an
inner zone of histiocytes and multinucleated cells and an outer zone
of lymphocytes and plasma cells
(fig. 4).
Fungal Spores in Tissues

This histological picture is not
specific for sporotrichosis. Similar
features may be seen in chromoblast om y cos is, North American
blastomycosis, South American
blastomycosis, and sometimes in
coccidioidomycosis. For further
differentiation it is necessary to observe and identify the fungal spores.
It is on this point that opinions and
reports differ; the early French reports described the presence of

cigar bodies in the tissue; later reports from France and elsewhere
mention the presence of round,
oval or spindle-shaped spores; in
a few cases asteroid bodies were
seen. However, in most reported
cases no fungal elements were detected. In the South African series
Simson (1947) and Lurie (1963b)
consistently found asteroid bodies.
The typical asteroid body consists
of a central round spore measuring
about 7 µ, in diameter surrounded
by an amorphous mass of eosinophilic material with radial projections (fig. 5a). It is of interest to
note that with the Gridley stain
only the central spore is stained
purple-red while the asteroid material takes the color of the counterstain (fig. 5c). With P.A.S. this
material is stained pale pink.
In the primary lesions these asteroid bodies are almost invariably
situated within the intra-epidermal
microabscesses and in the central
polymorphonuclear zone of the
granulomata. Very occasionally
15
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Fig. 4-Wall of fully developed secondary lesion, showing zone
of histiocytes and giant cells (H&E X 240).
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Fig. 5-Various types of spores found in tissues. A
and B: Typical asteroid bodies with central spore
surrounded by radial eosinophilic material (H&E
X 1500) . C : Asteroid body showing failure of asteroid material to stain with Gridley stain (X 1300) .
D: "Asteroid body" with narrow zone of eosinophilic
material without radial projections (H&E X 1880).
E: "Asteroid body" with minimal amount of eosinophilic material (H&E x 1880). F: Asteroid body
showing budding of central spore (H&E x 1880).
G: Cigar bodies in tissues, Gram's stain ( X 1500) .
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they are found elsewhere, usually
in the vicinity of the aggregations
of polymorphonuclear leucocytes
in the dermal infiltrate. In the early
secondary or gummatous lesions
they are found in the granulomata;
in the fully developed lesions they
are distributed irregularly among
the polymorphonuclear leucocytes
and not in the wall. If numerous
microabscesses and granulomata
are present, the asteroid bodies can
be found during the examination
of a single section, but it is sometimes necessary to examine several
sections; they are visible in H&E
sections and do not require special
stains. It should be noted, however,
that the amount of the eosinophilic
material around the spores may
vary in different cases from the
typical star-shaped rays to little or
none (fig. 5d and e). In those
cases where it is absent or minimal
special stains such as P.A.S., Gridley's or Gomori's fungal stains help
in the search for the spores.
It should be noted that the cigar
bodies seen in most of the earlier
French cases and the round, oval,
or spindle-shaped spores reported
from England, America, and South
Africa (one case) are extremely
difficult to recognize in H&E sections and require special stains.
The round spores with minimal
or no asteroid material are not difficult to differentiate from those of
chromoblastomycosis, North or
South American blastomycosis, and
coccidioidomycosis. The first mentioned are dark brown, often occur
in clusters, may be septate, and
are often phagocytosed by giant
cells. The blastomycosis and coccidioidomycosis spores are generally larger, and are frequently
phagocytosed by giant cells; the
former show frequent budding,
while the latter reproduce by endospores. The sporotrichum spores
are rarely seen to bud (fig. 5f); in
only one case (possibly caused by
a different species of sporotrichum)
have they been seen within giant
cells (Lurie, l 963b); and they
never show endospores.

Fig. 6-Dry, hyperkeratotic, verrucous lesion of one year's duration.

'
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Significance of Variation in
Spore Morphology

Figs. 7 and 8- Garden worker with extensive involvement of hands and face.
He also had a bone lesion.

18

This raises an interesting problem as to the reason for the variation in the morphology of the
spores in human lesions in individual cases and in different parts of
the world. Pinkus and Grekin
( 1950) noted that asteroid bodies
were seen in two American cases
which clinically appeared to be
very mild and ran a protracted and
bland course; Negroni and Prado
(1951) are of the opinion that
asteroid body formation is an expression of host resistance; the
present author (Lurie, 1963b) is
in agreement with this view and
thinks that the eosinophilic material of the asteroid body may represent an antigen-antibody reaction,
and that the round central spore
represents a chlamydospore which
has formed from a cigar body.
Support for the view that the presence of asteroid bodies is indicative
of resistance or relative immunity
to infection is provided by the fact
that in South Africa where most of
the cases examined histologically
had asteroid bodies, only five cases
out of a total of about 3,300
showed systemic involvement (Lurie, 1963a).
The experience of the author appears to confirm the findings of
Pinkus and Grekin (1950) . The
two asteroid bodies with abundant
eosinophilic material (figs. 5a and
b) are from mild cases which ran a
protracted and bland course. The
first was found in the dry, ver-
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rucous, hyperkeratotic lesion (fig.
6) which had been present for one
year; the second was found in a
seven-month-old recurrent lesion in
a mine worker who had been inadequately treated 10 years previously. The asteroid body with a
moderate amount of eosinophilic
material shown in Fig. 5d is from
a one-month-old lesion in a garden
worker. Secondary nodules had appeared after two weeks. The spore
with the minimal amount of eosinophilic material (Fig. 5e) is typical
of those found in a secondary
nodule, one of many, of two weeks
duration in a mine worker, in
whom no primary lesion could be
found. The case shown in figures
7 and 8 was also a garden worker.
In addition to extensive lesions involving his hands, face, and neck,
he had an osteolytic lesion in his
tibia. In sections of the cutaneous
lesions there were no asteroid
bodies but cigar bodies were found
(fig. 5g). In another case previously described (Lurie, 1963a
and b) in which there was widespread visceral involvement numerous cigar bodies were found in
smears prepared from a lesion in a
rib and an abscess of the orbit.
It is of interest to note that in
experimental infections in rats generally only numerous cigar bodies
and a few round or oval spores are
seen. However, Simson (1947)
found that in older lesions, six
weeks or more, a few asteroid
bodies appeared. He was able to
trace the development of these
asteroid bodies from cigar bodies.
In certain areas where the disease is endemic, it has been shown
that many of the inhabitants have
developed a degree of immunity as
indicated by their positive reactions
to intradermal sporotrichin. It is
highly likely that if such persons
were to become infected, many
asteroid bodies would be found in
their lesions.

To date this concept of the nature and significance of the asteroid
body is not definitely proved. Much
work still remains to be done,

especially on the immunology of
sporotrichosis and the correlation
of the clinical picture with both the
tissue reactions and the morphology
of the spores in the tissues.
Summary

1. The histopathological diagnosis of sporotrichosis is briefly
reviewed. The primary lesion
consists basically of pseudo-epitheliomatous hyperplasia of the
epidermis, intra-epidermal microabscesses, a non-specific dermal
infiltrate and granulomata composed of a central micro-abscess
surrounded by a zone of histiocytes
and multinucleated giant cells.
Spores are found in the intraepidermal abscesses and in the
granulomata. These spores may be
cigar-shaped, round or oval. The
diagnostic spore is the asteroid
body which consists of a central
round spore, about 7 µ, in diameter,
surrounded by a variable amount
of eosinophilic material which frequently has an asteroid shape.
2. The significance of the asteroid body is discussed. Evidence is
presented to support the view that
the development of asteroid bodies
and the amount of eosinophilic
material in these bodies is related
to host resistance and that cigar
bodies are found in those cases
with little or no resistance and in
whom the disease disseminates
rapidly and widely.
3. Avenues of research are suggested.
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Traumatic Hyphema: A Review of Experience
at the Medical College of Virginia During
the Past Decade
WALTER J . GEERAETS, CHING-HUNG LIU, AND
DuPONT GUERRY, Ill

Department of Ophthalmology, Medical College of Virginia,
Richmond

Hyphema (hemorrhage into the
anterior chamber of the eye), as
the result of blunt injury to the
eye, carries a potential danger of
visual loss if not properly treated.
This review of cases seen in the
MCV Hospitals over the last decade lists some of the complications
and stresses some of the important
factors in the management.
Traumatic hyphema from nonperforating injuries was not considered a specific problem until the
last decade, in spite of Cordes'
( 1932) warning that ocular contusion, even if complicated only
by hyphema, must be regarded as
a potentially serious condition. A
little more than 10 years later,
Rychener ( 1944) emphasized that
the hazardous results from secondary hemorrhage could in most instances be avoided only by early
and effective treatment, for attempts to treat complications already present when the patient
came for treatment were frequently
unsuccessful. This author reported
gratifying results in the use of
miotics and simple paracentesis in
treating 13 cases of traumatic hyphema complicated by increased
intraocular pressure. Laughlin
(1948) showed that eyes with repeated hemorrhages had a poor
prognosis. Lock (1950) pointed
out that although most cases of
traumatic hyphema subsided without further incident, secondary
glaucoma was always a possible
20

complication. Thygeson and Beard
(1952) reported a high incidence
(38%) of secondary hemorrhage.
In the 13 cases with secondary
hemorrhage, glaucoma developed
in seven. None of the patients that
had only a single hemorrhage developed glaucoma. In five of the
seven cases of secondary glaucoma, vision was reduced to mere
light perception, and enucleation
had to be performed in several of
those.
In the last decade various attempts have been made to prevent
prolonged or repeated hemorrhages
and to enhance blood absorption
from the anterior chamber. Based
upon experiments in rabbits, Benedict and Hollenhorst ( 1953)
warned against the use of cortisone
in treating traumatic hyphema, as
it reduced the rate of blood absorption from the anterior chamber.
Wilson et al. ( 1954) advocated
early air injection. Wilkinson (1956)
and Loring (1958) favored medical
management first, followed by surgery where indicated. Goldberg
( 1960) used conjugated estrogen.
Glaser ( 1960) applied diathermy
coagulation as a prophylatic measure. Scheie (1963) reported good
results from irrigation of the anterior chamber with fibrinolysin to
dissolve blood clots.
The use of miotics or mydriatics
for treatment of traumatic hyphema
is still debated. Mydriatics, however, appear to be used more
MCV QUARTERLY 3(1): 20·25, 1967
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often. Adequate bed rest has always been stressed as an important
factor in preventing secondary
hemorrhage. Cordes ( 1932) considered inadequate physical rest
the most important cause for secondary hemorrhage, and Kronfeld
(1951) noted that, in his experience, treatment with drugs was less
important than complete bed rest.
Smith (1952) and Kreman and
Hagigh ( 1959) showed a greater
incidence of secondary hemorrhage
in ambulatory patients than in
those at bed rest. Glaser (1964),
in a poll of ophthalmologists,
found that most of them considered adequate bed rest the most
important single factor in preventing complications.

Descr iption of Patients in This
Re view

The charts of patients admitted
to the MCV Hospitals from 1954
through 1964 with a diagnosis of
traumatic hyphema from nonperforating injuries were reviewed.
Among 4,798 patients admitted to
the Eye Service during that period,
there were 209 cases ( 4. 3 % ) of
traumatic hyphema. After excluding inadequate records, 198 cases
remained. These cases were arbitrarily classified into two categories :
1) Those seen within 24 hours
after injury. There were 152 in this
group. Biomicroscopic examination
revealed hyphema in five patients;
135 had hyphema affecting less
than three-fourths of the anterior
chamber, and 12 had involvement
of more than three-fourths of the
chamber.
2) Those seen later than 24
hours after injury (two to six days).
There were 46 in this group. Most
of these patients came late simply
because of negligence. There were
28 with hyphema of less than threefourths, and 18 with hyphema of
over three-fourths of the anterior
chamber.

Age

The ages ranged from 2 to 67,
but 115 patients ( 58 % ) were below 15 (table 1) .
Sex a nd Race (table 2)

The majority (87 % ) of patients
were male. Slightly more than onethird ( 41 % ) were Caucasian.
Since there is a preponderance of
Negro patients in our clinic population as a whole, the significance
of this racial incidence is uncertain. There were no cases of bilateral hyphema.

TABLE 3
Month Incidence of 198 Cases of
Traumatic Hyphema
Month
January
February
March
April
May
June
July
August
September
October
November
December

No. of
Cases

12
13

14
13

32
21
13

25
16
17
7
15

Inciden ce by Sea son and Month
(tabl e 3)

In approximately half of the
cases, trauma occurred during the
four summer months, May through
August. Approximately half of the
injuries from BB shot happened in
December and January.

TABLE 1
Age Incidence of 198 Cases of Traumatic Hyphema
No. of
Patients

Age

2- 5
6-10
11- 15
16-20
21-30
31-40
41- 50
51-67

20
50
45
11

30
24
10
8

TABLE 2
Race, Sex, and Eye Incidences of 198
Cases of Traumatic Hyphcma
Race
NW

Sex
MF

Eye
OD OS

140 58

175 23

88 110

TABLE 4
Objects Causing Contusion of 198
Cases of Traumatic Hyphema
Objects
Rock
BB pellet
Struck, fight, blackjack
Wood, tree branch
Stick
Various working tools
Baseball
Various household objects
Fall and hit
Elbow, hand, fist (at game)
Bullet, shell
Various fruits
Automobile accident
Kicked in eye
Arrow
Snowball
Marble
Toy gun
Handball
Softball
Plastic ball
Fishing rod, golfball
Shuttlecock
Oyster shell
Unknown

Cases

44
17
16
15
14
12
11
10

8
8
6
6
5
3
3
3
2
2
2
2
2
2
1
1
3
21

TRAUMATIC HYPHEMA
Causes of Hyphema (table 4)

TABLE 5
Associated Ocular Lesions in 198 Cases of Traumatic Hyphema
Cases seen
within 24 hours

Lesions
Fracture of orbital rim
Lid lesions
Subconjunctival hemorrhage
Conjunctiva! tear
Corneal abrasion
Iris tear / rupture of sphincter
Iridodialysis
Iridoplegia
Traumatic iritis
Traumatic cataract
Subluxation of lens
Vitreous hemorrhage
Retinal hemorrhage, edema, tear
Macular lesions
Choroidal rupture
Severance of optic nerve O.U.
Papilledema
Secondary glaucoma on admission
Secondary glaucoma later

3
40
35
8
57
4
15
16
6
10
5
12
18
5
4
1
1
5
5

Cases seen
after 24 hours
7
5
3
1
1
9
4
2
4
5

18

Total
3
47
40
8
60
5
15
17
15
14
5
14
22
10
4
1
1
23
5

Of various objects causing contusion, rock was by far the most
common ( 44 cases), followed by
BB pellet; industrial accidents were
rarely the cause for hyphema.
Associated Ocula r Lesions
(table 5)
These were often not detected
at the time of admission, but were
found when the hyphema cleared
and the general condition of the
eye permitted a thorough examination. In the 46 patients seen two
to six days after injury, only three
showed evidence of corneal abrasion. There were 18 cases of secondary glaucoma among these 46
p atients a t the time the patient
came for treatment. Pain undoubtedly caused these patients to seek
medical aid. Traumatic cataract
and dislocation of the lens occurred in 19 (9.6 % ) of the 198
cases. Retinal and macular lesions
were found in 32 eyes (16 % ) .
Complications

TABLE 6
Incidence of Secondary Hemorrhage

Author

Year

No. Cases

1. Secondary
hemorrhage (% )

Laughlin
Thygeson
Smith
Wilson
Shea
Loring
Kushner
Kreman

1948
1952
1952
1954
1957
1958
1959
1959

Henry
Goldberg
Gregersen

1960
1960
1962

49
34
27
27
113
56
100
20
34
204
63
200

37
38
22
7
14
30
16
35
21
17
19
6

This series

1966

152

7

22

2. Glaucoma associated
with secondary
hemorrhage (% of 1)
54

25
59
38
71

86
51
83
46
40

Table 6 lists the incidence of
secondary hemorrhage in our series, along with the experience of
others. Among 152 cases seen
within 24 hours of injury, only 10
( 6.6 % ) developed secondary hemorrhages. Gregersen (1962) reported a n incidence of secondary
hemorrhage of 5.5 % in a series of
200 cases of traumatic hyphema.
Most secondary hemorrhages in
our series occurred about the third
day after injury, which is in agreement with other reports (Gregersen, 1962; Henry, 1960; Kushner,
1959; Loring, 1958; Shea, 1957 ;
Wilson et al., 1954; T hygeson and
Beard, 1952).
Table 7 gives the course of the
10 cases of secondary hemorrhage
in our series. It occurred in eyes
with varying degrees of hyphema
treated by different methods, and
affected all age groups. Once seconda ry he morrhage occurred, the
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TABLE 7
Course of Illness in 10 Patients with Secondary Hemorrhage (Admitted 24 Hr after Injury)
Age

1

59

M

N

2
3

21
30

M
F

N
N

4

13

M

N

D, P*

2nd

5

11

M

N

D, S, P*

3rd

6
7
8
9

39
30
9
27

M
M
M
M

N
N

w

Bed rest only
S, P*
Bed rest only
Bed rest only

2nd
2nd
3rd
3rd

10

13

M

N

D, S, P *

7th

*D

=

Sex

Race

- -

Diamox ; S

- --

N

=

Severity of
hyphema

Day of 2nd I
hemorrhage Later complications

Patient
No.

Treatment

Less than 3/ 4 D, S, P *
anterior chamber
D, S, * Chymar
Air injection

Over 3/ 4
anterior chamber

Steroid (local); P

prognosis was poor ; six of the 10
cases resulted in blindness. Two
enucleations a re included. T he onset was most frequently on the
third day after injury.
In our series there were 23
(11.6%) p atients who had secondary glaucoma at admission. Five
of these 23 were patients seen
within 24 hours after injury. Of
those five, three regained 20/ 30
vision or better, one suffered from
secondary hemorrhage and subsequent corneal staining w ith resultant vision of 20/ 200, and one
was discharged against advice. The
other 18 were patients seen from
two to six days after injury. The
outcome of these 18 cases was as
follows: seven had 30/ 200 or less,
four had from 20/ 100 to 20/50,
six improved to 20/ 40 or better,
and one failed to return for follow-up. These results suggest that
glaucoma occurring soon after injury has a better prognosis than
that occurring later than 24 hours
after the injury o r after a secondary hemorrhage, which may have
developed before the patient's admission.

=

10th
4th
3rd

Corneal staining

Final results
20/ 200

Secondary glaucoma Evisceration
Secondary glaucoma, Enucleation
corneal staining
Secondary glaucoma Hand movement
(H.M.)
Secondary glaucoma, Aphakic correction,
posterior synechiae, 20/ 50
aphakia, postop.
Count Fingers (C.F.)
Corneal opacity
Failed to follow
Failed to follow
Vitreous hemorrhage Unknown
uveitis
H.M.
Iris atrophy,
traumatic cataract

Premarin

TABLE 8
Resorption Time of Traumatic Hyphema in 121 Patients
Resorption time (days) 1 2 3 4 5 6 7 8 9 10 11 12
No. of cases
5 28 18 16 13 11 17 7 6 1 1 1

TABLE 9
Resorption Time in 12 Patients
Treated by Bed Rest Only
Resorption time (days)
No. of cases

1 2 3 4 5
1 3 4 3 1

TABLE 10
Data on Four Patients Requiring Enucleation
Age Sex R ace

-- - 30

F

N

21

M

N

32

M

N

F

N

I
4

Method of treatment

Reason for enucleation

Air injection day of admission Painful glaucoma following secondary hemorrhage
Painful glaucoma following secDiamox, local steroid
ondary hemorrhage (bullet wound,
severance of optical nerve O.U.)
Extracapsular extraction of Panophthalmitis
associated dislocated lens,
same day
Paracentesis and irrigation Panophthalmitis

I
23

TRAUMATIC HYPHEMA

There were six cases of blood
staining of the cornea in our series.
Two occurred after secondary
hemorrhage, associated with secondary glaucoma in the group seen
within 24 hours after injury, and
four occurred in eyes with secondary glaucoma in the group seen
later than 24 hours after injury.
Intraocular hypertension, thus,
seemed to be a precipitating factor
for blood staining of the cornea.
In evaluating the resorption time
of hyphema, only those patients
were included who: 1) were seen
within 24 hours; 2) had no secondary hemorrhage; 3) were
treated medically only; and 4) developed no glaucoma. There were
121 who fulfilled these criteria.
The average time of resorption was
4.6 days, with a range from one to
12 days. In 105 (86.8 % ) of the
cases, resorption occurred within
one week (table 8). In these 121
cases, there were 12 patients
treated by bed rest only. Their average time of hyphema resorption
was three days (table 9) . The influence of different drugs, includ-

ing steroids, on the resorption rate
of traumatic hyphema will be presented separately.
Of the four patients who had
to have enucleation, three had undergone surgical treatment on the
day after injury (table 10) .
Visual Acuity
The prognosis of visual acuity
is determined by the extent of
damage to the eye at the time of
injury plus ensuing complications.
There were 130 patients on whom
data on visual acuity were available. The results are tabulated in
table 11. The causes of visual loss
for these patients were mainly attributable to associated ocular lesions (table 5) . However, if there
was no serious associated ocular
miury and no secondary hemorrhage, even those patients with
total, or nearly total, hyphema
seen within 24 hours after injury
recovered good vision. The degree
of the initial hyphema, therefore,
may not necessarily be the only
guide to prognosis of visual acuity.

TABLE 11
Vision in 130 Patients with Traumatic Hyphema

Visual Acuity

20 / 20 or over
20 /25
20/30
20 / 40
20/50
20/60 to 20/ 70
20/100
20/200 to 20 / 400

Count fingers, hand
movement
Light perception only
Enucleation
Undetermined
Total

24

Hyphema less than
3/ 4 anterior
chamber

Hyphema over 3/ 4
anterior chamber

after
within 24 hr 24 hr

after
within 24 hr 24 hr

22
6
14
12
10
3
3
7
7

2

1
1

4
3
1
1
1
1
1
3

Total

29
7
20
19
13
4
6
12
14

3
4
1

2
1

2
2
3

2
1

1
3
52

10

1
3

3

2
4
68

140

27

12

19

198

1

Ma nagement
Our management of traumatic
hyphema has consisted in: 1) bed
rest with bathroom privileges (parents have been allowed to stay
with their sick children); 2) elevation of the patient's head about
30° to 45°; 3) black eye shield for
the injured eye (stenopaic patch to
the normal fellow eye in special
cases) ; 4) firm (Wheeler) eye
patch for corneal abrasions; and
5) sedatives and analgesics. Drugs
frequently used, either singly or
combined, have included Diamox
( acetazolamide), Premarin ( conjugated estrogens), and local steroids.
We have not prescribed D iamox
routinely or prophylactically, but
only when the intraocular tension
was elevated. If the elevated tension could not be controlled with
this drug, oral glycerol ( 30 cc in
orange juice one or two times daily
for several days as indicated) or
intravenous mannitol ( 10 % solution, 50 to 100 mg within 24
hours) was given. In some patients, the intraocular pressure
could not be lowered by any conservative treatment, and here paracentesis of the cornea with daily
reopening of the incision was helpful.
Premarin was given in a few instances, although we are not aware
of a controlled study of the effect
of this drug in this condition.
Mydriatics and miotics are not
given since they may precipitate
recurrence of bleeding. When surgery must be performed, it should
be as simple and atraumatic as
possible. Simple paracentesis of
the cornea with daily reopening of
the incision may be all that is
needed to carry the patient over
the phase when high tension cannot be controlled by conservative
measures. In certain instances gentle irrigation of the anterior chamber with normal saline solution or
with fibrinolysin, as described by
Horven (1962) have been beneficial. Mechanical extraction of a
blood clot by forceps is always
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contraindicated, since such a procedure may lead to serious complications.
Careful ocular examination is
important in all patients. If possible, it should be done at the time
of admission, and again during the
course of hospitalization, for associated ocular lesions requiring
treatment are common.
The relatively small number of
cases in which there was surgical
intervention ( 14 cases, of which
three later had enucleations) reflects the prevailing opinion that
traumatic hyphema from non-perforating injury for the most part
is best treated conservatively.

Initial hyphemas were generally
absorbed within a week. The average hyphema resorption time was
4.6 days.
Of 130 recorded final visual acuities, 75 (57 % ) were 20/ 40 or
better, 23 ( 17 .8 % ) were from
20/ 30 to 20/ 100, and 32 (24.6 % )
were 20/ 200 or worse (including
total blindness). The prognostic
factors which determine visual outcome in hyphema include the associated lesions sustained by the
eye at the time of injury, as well as
later complications, with secondary
hemorrhage being probably the
most important single factor.

Summary
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Symposium on Pelvic Surgery:
The 1966 McGuire Lectures
and Symposium
RANDOLPH H. HOGE, M.D., Guest Editor

The Stuart McGuire Lectureship was established by
the Board of Visitors of the Medical College of Virginia on May 27, 1929, and the McGuire Lectures
have been held annually ever since. The lectureship
was established in recognition of the long and brilliant service to the Medical College of Dr. Stuart McGuire who was professor of surgery from 1913 to
1922, dean from 1913 to 1919, president from 1919
to 1925, chairman of the Executive Committee of the
Board of Visitors from 1919 to 1936, and chairman
of the Board of Visitors from 1936 to 1948, the year
of his death.
The Society of Pelvic Surgeons was formed in 1952
for the purpose of holding meetings for the free and
informal interchange of ideas pertaining to pelvic surgery and related topics, and to exert influence for the
betterment of the teaching and practice of pelvic surgery. The Society membership includes many leaders
in the field from North America and Europe.
Jn 1959 and again in 1966, the Society gave the
McGuire Lectures and Symposium, thus diverging
from its usual program of round table discussions
among its own members.
Jn 1959, Dr. Joe Meigs was the McGuire Lecturer,
speaking on "Progress in the Diagnosis and Treatment
of Pelvic Cancer." Jn 1966, for the first time, there
were two McGuire Lecturers, Dr. Howard C. Taylor,
Jr. and Dr. Victor F. Marshall. They spoke respectively on "The Role of the Physician in Family Planning" and "Exstrophy of the Bladder: Its Variations
and Causations."
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The Role of the Physician m Family Planning*
HOWARD C. TAYLOR, JR.

New York, New York

In the last few years the topic
of this lecture, "The Role of the
Physician in Family Planning," has
been a popular one, so well worked
over that another talk promises at
first little but what is repetitious.
The most discussed aspect of the
subject is indeed the individual physician's duty to his individual patient, and this I shall largely avoid,
believing that enough has been said
for the present. Beyond this aspect,
there are, it seems to me, important and at times amusing considerations of what the physician's
contribution has been to the ideas
current today about family planning and what the collective role
of the medical profession should
be in the solution of present problems.
The Physician's Contribution to
Current Philosophy of
Family Planning
To examine the physician's role
in the development of ideas about
family planning, it is first necessary
to note why birth control has
seemed to various peoples at various times to be what might be
called "a good thing." I would suggest that there are three main reasons, which at various times have
varied in relative importance. These
three are personal freedom, individual health, and economic well
being. Each has its significant subdivisions.

* A portion of this article, including the tables, has appeared in Am. J.
Obstet. Gynecol. 95: 726-731 , 1966.
MCV QUARTERLY 3(1): 27-34, 1967

Personal Freedom
In this context the right to sexual experience without the responsibility of offspring, was doubtless
the first and continues to be a most
frequent motivation. Assessment
of it may be couched in terms of
vigorous reprobation or the loftiest
obligations. The early history of
contraception gives repeated examples, Egyptian, Greek, Roman, Medieval, of means prescribed by the
physician for the favored who
could afford his services. Casanova
had his own advice to give. Examples, with a more idealistic justification, are evident in our days
when some educators and psychologists debate whether the use of
contraception should be prescribed
for "mature adults" (whatever they
are) in preparation for marriage,
and communist doctrine in many
countries permits abortion on simple request because it is thought
the woman should have the right
to decide whether or not she should
go through with her pregnancy.
The physician's role in the provision of birth control instruction
or materials, for the indication of
personal liberty, has been in general that of an agent of society,
and not that of leader or expert.
Other institutions do assume prerogatives in these respects. The
Church has traditionally opposed
birth control in many of its forms
and, should it ever change its teaching, the right of personal freedom
to enjoy the pleasures of irresponsible sexual experience will surely
be the last to be accepted. The
State too may take a strong part,
and in some of the more advanced

countries today, notably some with
relatively low birth rates, contraception is officially disapproved of.
Under these circumstances most
physicians, docilely and perhaps
properly, accept the situation. In
France l'Ordre National des Medecins, apparently with some governmental prompting, has agreeably
voted that contraception is not a
medical problem. •:•

Individual Health
On the relation of the woman's
own health to her childbearing,
however, the physician has a clear
interest and is, at least with respect to major illness, the expert.
In the years before cesarean section he advised against pregnancy
-often by necessity against marriage-for women with contracted
pelves and has continued to give
similar advice in the presence of
heart disease, tuberculosis, and
other serious illnesses.
Yet with respect to the less definable conditions of ill health,
chronic fatigue, anemia, nervous
exhaustion, the_ physician waited
for the lead of the laity, especially
of women such as Margaret Sanger,
who were the real innovators. With
the principle once established, however, that health in this relationship
must be broadly conceived of, most
physicians, especially perhaps obstetricians, picked up the idea and
quickly expanded it. The precept
of child spacing, although its advantages remained statistically dif-

* A position which seems to have
been changed somewhat since the
delivery of this address.
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ficult to prove, was generally
adopted. To this was added still
less definable extensions of the
health indication, such as the need
for a period of psychological adjustment to marriage before the
further adjustments to parenthood
and the physical stress of economic deficiency as reasons for a
delay in conception. The indications encompassed by these several
situations make it possible, for the
so-minded physician, to give birth
control advice, on some theory of
health benefit, to all married and
indeed perhaps all about-to-bemarried persons.

Economics
Although a relationship between
the number of people and the food
supply was clearly formulated by
Malthus, an amateur economist,
well over a hundred years ago, general realization of the practical nature of the problem had to wait
till the mid-twentieth century. By
that time the full effects of public health and medical measures
had eliminated the natural, if
tragic, means of control of population through early death, and the
always high birth rates were free
to produce the geometric rates of
increase that Malthus had predicted. The happy phrase, "Population Explosion" was coined by
some genius and the public, the
physician included, began to wake
up to what was going on.
Birth control now became "a
good thing," not simply for individual but for collective reasons. A
new group of advocates took the
center of the stage, but again the
physician appeared to play a minor
part. The major arguments were
now presented by demographers
and economists and in a little different sense, by the conservationists.
To the layman the demographer
is an analyzer of census figures
who, with the aid of certain calculations best known to himself,
acquires some of the attributes of
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a prophet. Knowing the number
of people in a country and the
annual birth and death rates he
can estimate what the population
will be at any future date provided
the factors remain the same. Refinements have of course been
added, based on assumptions of
predictable changes in death rates
and possible changes in birth rates.
Errors have doubtless been made,
as in the pre-war prediction that
the population of the U.S.A.
would level off a t perhaps
160,000,000, a figure that we have
long since passed. Yet in general
the demographers' predictions are
proving to be correct and the fact
of an exploding population is so
widely accepted that an overcrowded world is the vision which
most informed persons hold of the
future. The demographer has been
the Paul Revere warning us of
what is coming.
The situation has best been defined, and revealed as more complicated by the economist who has
documented the obvious fact that
the standard of living is not simply
related to the absolute number of
people, but to a quotient in which
the numerator is represented by
the productive capacity of the nation and the denominator by those
who must be fed. A further important point is made, namely that
an increase in population is not
necessarily dangerous, provided
that there is an adequate and simultaneous increase in production
and capital accumulation. Tragically, of course, it is now the nations in which production is lowest
and development is slowest that
have the most rapid rates of population increase. While the demographers' data are frightening, those
of the economists are often disheartening if not paralyzing.
Of all the ideological sources of
concern with population, that of
the conservationist is often the
most appealing. The conservationist is himself a most attractive
person. He loves the outdoors, the
undammed rivers, the wild animals

of the African plains and indeed
his fellow man. He has as a rule
enjoyed these things himself and
has a sincere wish that all mankind
should share these pleasures with
him. He is apt to forget perhaps
that camp sites in Yosemite Park
are overcrowded, more because of
increased wages and paid vacations than because of absolute population increases. In general, however, his views are correct. A
planet overcrowded with human
beings will limit the individual's
opportunity to experience the fulness of life and will doom forever
many other animals for whom
space on the planet was apparently
intended.
The current interest in birth control is, therefore one concerned
particularly with the collective effects of overpopulation for the
present and still more for the future. It stems from ideas of the
demographer and economist, given
poignancy by the thoughts of the
conservationist. To this motivation
for the practice of birth control
the physician with his concern
chiefly for the individual has been
able to contribute little.
Role of the Physician in the
Practical Execution of Programs

To say that the physician has
had little to do with the recognition of the problem of overpopulation is not, however, to say that he
may have little to do with its solution. Indeed, I believe that, when
the stage of practical application
of the program is reached, the physician and his colleague in public
health are the key figures. It is,
however, necessary to look again
at the work of various professional
workers to see how each is involved in the planning and execution of national family planning
programs. You will have to try
to forgive some fairly reckless
generalizations.
In any new country or region
untouched by these ideas, the
demographer will usually be the
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first to recognize the problem and
to estimate its magnitude. Alone,
he may not be listened to, but the
economist will arrive shortly and
define the problem in terms of
budgets impressive to government
planners. He in particular has the
ear of high officials and those able
to make population a considered
factor in national policy. The public health ministry is next called in
and, after that, perhaps the physician.
The work of the doctor of public health and the doctor of medicine is closely related and many
of their duties are interchangeable.
Indeed the fields of work of the
two professions often overlap, but
the required duties of each vary in
different countries. These variations are particularly evident in the
field of maternity care and, therefore, I believe in the field of
family planning.
In the rural areas of most of the
developing countries of the world
there are almost no physicians.
Women are delivered at home, by
midwife or by some experienced
but untrained woman such as the
dai of India. Scattered sparsely
through the lands of Africa, South
America, and Asia are Maternal
Child Health (MCH) clinics. These
are usually under the supervision
of the "Ministry of Public Health."
The few physicians of the country
are mostly in the cities where they
have private practices much as
we do here. In this situation, then,
the public health agencies are all
important, not only for obstetrics,
but for family planning as well.
As countries become developed
the situation with respect to obstetrics gradually changes. Hospitals are constructed and obstetrics moves from the home to the
delivery room. As it does this, the
physician-obstetrician assumes responsibility for antepartum care
and parturition, while health departments retire a little, maintaining the rights of inspection and
statistical review, but with little
immediate contact with patients

or their attendants. These points
are of primary importance in deciding by whom and under what
circumstances family planning programs will be implemented.
Once it is clear that the practical problem of giving family planning instruction is in the hands of
the health departments or the physician, one may ask how the program may best be set up. The
remainder of this lecture will concern itself with the proposition
that pregnancy, preferably the
first one, offers the ideal opportunity to provide education and
the immediate postpartum weeks
the most effective occasion for
practical instruction and final decision by the patient. If this be
true the physician must certainly
assume a leading role.
Predictable Advantages of a
Maternity Service Integrated
Family Planning Program

The advantages which may be
expected from a family planning
program, closely related to the
maternity services, may be classed
under five headings. These are
a) physiological; b) organizational ;
c) psychological and educational;
d) opportunities afforded for systematic application; e) social and
political acceptability.

Physiological Advantages of
Adoption of Contraception
in Postpartum Period
A tendency seems to exist simply
to count the number of persons
who receive contraceptive advice
as if each individual, without regard to her age, parity, or to the
time which has elapsed since her
previous pregnancy, were of equal
statistical significance in the effects
on population. Only a little consideration of physiologic principles
is needed, however, for it to become clear that contraceptive advice given shortly after parturition
will be more effective, in preventing conception, than advice which

is

offered at some later date.
Women who seek birth control
advice months or years after their
last parturition have obviously, by
one means or another, managed to
avoid pregnancy during the interval. They may have been separated from their husbands, the marriage may be relatively infertile,
or some form of birth control may
have been practiced. Such late
introduction of birth control may
represent simply the substitution
of some attractive new method of
birth control, for an unsatisfactory,
but no less effective method already being practiced. The percentage of cases in which such delayed advice prevents a conception,
which would otherwise have occurred, may be very small indeed.
The most effective time to give
birth control advice from a lifetime, biological standpoint, is obviously in a premarital consultation. Next in order of effectiveness,
still speaking from the standpoint
of predictable statistical returns,
is certainly the birth control advice
offered after the first pregnancy.
After each successive pregnancy,
the relative effectiveness of instruction given to a group of women
continually diminishes, as a greater
and greater percentage of patients
will already have received some
sort of advice after or between
previous pregnancies.
The relationship between the
elapsed time after parturition before birth control is instituted and
the chance of conception has been
worked out by Tietze and previously published in an article by
the speaker (Taylor, 1966). In
table 1 it is assumed that no
contraception is being used and
further that there is a small incidence of new infertility appearing
after any delivery. The table is
constructed on the basis of months
after the first menstrual period and
not after the date of delivery. The
first menstrual period, assumed in
general to follow the first ovulation, of course varies with the
period of lactation. Certain obser29
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TABLE I
Relative Effectiveness af Beginning Contraception at Various Months After
First Postpartum Period
Months after First
postpartum MP

% pregnant at end
of month

Pregnancy potential at
beginning of month

0

4.8
18.7
37.6
53.0
61. 9
67.5
71. 3
74.2
76.4
78.3
79.8
81.2
82.5

.321
.315
.292
.247
.190
.147
.117
.098
.086
.079

l

2
3
4
5
6
7
8
9
10
11
12

vations, however, permit approximate rules for recalculating the
table's figures as months after
delivery (Tietze, 1961). The essential lesson to be learned from
table 1 is that in the absence of
contraception, about a half of the
women will have conceived within
three months following the first
postpartum menstrual period and
about four-fifths within one year.
One returns therefore to the
original proposition of this section,
namely that if contraception has
not been taught premaritally, instruction should be given soon
after delivery, and particularly
soon after the birth of the first
child. If contraception is not
adopted by the delivered woman,
she will soon conceive again. If
she delays for months or years,
and conception does not occur, the
later acceptance of birth control
practices may have little statistical
significance.

Organizational Opportunities of
an Integration with Maternity
Services
In many countries there is already a highly developed service
for maternal care, and in essentially all there are maternity services in some stage of development.
These services are staffed by the
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.073

.069
.066

types of individuals, physicians,
nurses, midwives, social service
workers, whose education and experience qualify them to take over
the work of family planning. There
are furthermore institutional facilities, clinic rooms, examining tables
and instruments, habits of thought
and personal interrelationships,
which require little except some
degree of expansion and some increase in motivation, to make them
efficient centers for family planning programs.
The techniques of the newer
methods of conception control, the
prescription of the pill, the introduction of an I.U.D ., even the
explanation of the intricacies of the
safe period, are those consistent
with the principles and practices
of the physician and his nursing
and midwife associates. To set up
a parallel, but separate staff, for
giving family planning advice, as
is sometimes attempted, must result in delay and a costly duplication of facilities and salaries.

Psychological and Educational
Advantages of a MaternityService Integrated Family
Planning Program
The period of pregnancy and
the puerperium also seem to offer
the ideal occasion, from a psycho-

logical standpoint, for the g1vmg
of advice on family planning. The
subject is clearly of greatest relevance. If the patient has conceived
soon after her marriage or with
only a short interval following a
prior pregnancy, she will be particularly anxious to learn how another pregnancy may be delayed.
While these thoughts are occurring to her, she finds herself under
the care of persons for whom she
has respect. The physician, or his
midwife or nurse associate, has
already been accepted as a guide
and protector to assure a safe delivery and his words will be accorded a high degree of authority.
Besides these points of individual psychological receptivity, pregnancy is a time when group instruction can be easily organized , as
has been demonstrated by the socalled "mother's classes," which
have been so effective in the promotion of maternal welfare. These
classes will continue to be the
source of encouragement about the
outcome of the present pregnancy,
but should in addition raise questions and provide answers for the
future.
A further advantage to the education afforded by the period of
pregnancy is that it may be repeated during each similar experience. It is perhaps necessary if
there is to be an effective limitation
of an ultimate family size that the
principle of child spacing be
learned, accepted and practiced
after the first child.

Opportunity for Systematic
Application to a Community
The association of family planning programs with pregnancy and
parturition could provide the basis
for a systematic coverage of an
entire community or region with
its assurance that every woman
does in fact receive family planning advice. In countries with a
developed maternity service, an
organization is practically ready to
provide such universal education
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in matters pertammg to reproduction. The women of these countries,
during their first pregnancies, all
come under the supervision of the
obstetrical hospital or a related
institution. An educational system,
based on the maternity services,
could be easily developed in which
the young primigravidas would
matriculate with the regularity of
children entering primary schools.
In much of the world of course
maternity services are incomplete.
In these countries, special, if not
all, efforts should also be directed
toward the pregnant or recently
delivered woman. A "case of pregnancy" and even more the presence of a newborn child is highly
detectable by health visitors and
social workers. Once found, the
pregnant or puerperal woman
should be induced to come to district health centers or to attend
some traveling clinic for family
planning advice. She is still the person most likely to conceive again
and at the same time most receptive to advice.
Birth registration, which is nonexistent or very incomplete in most
developing countries, would be
made possible by the development
of the organization for maternity
care. Such a birth registration
would also provide a means of
assuring that education in planned
parenthood was almost universal.
A birth certificate, for example,
might contain a section to be
checked by the attendant to show
that birth control advice had been
given. This would provide a needed
discipline for the obstetrical attendants. It is noteworthy that a similar system has proved most successful in enforcing other routine
procedures in pregnancy, such as
the serological tests for syphilis.

Social and Political Acceptability
Finally, the association of family
planning with maternal health
would relate the still somewhat
controversial enterprise of birth

control with an endeavor to which
mankind gives his unreserved approval. The introduction of family
planning as a part of maternity
services would make it more acceptable to the individual and the
community, but also perhaps to
those international agencies which
now hesitate to support projects
which are avowedly and exclusively for the purpose of population control.

Recent Experiences in the
United States
From these general propositions
with respect to the advantages and
methods of integration of family
planning programs, one may turn
to the possibilities which exist in
various countries for the development of such an organization. It
is useful to begin with comments
on the situation in the countries
which already have a highly developed system for maternity care,
and I shall refer to some recent
history in New York City, which
is indeed representative of what
is occurring in many of our great
cities.
Until seven or eight years ago,
although the private practitioner of
obstetrics was giving advice to his
own patients, and privately operated planned parenthood clinics
had been opened in most communities, there were few family planning clinics in the hospitals themselves.
The great change, now apparent, was doubtless impending by
the mid-fifties, although even those
working in the cause of family
planning were caught somewhat
unaware by the speed with which
it is finally being achieved. In 1958
the principle was accepted in the
New York City Hospital system
that the giving of birth control
advice was a part of good medical
practice and could not be interfered with by the municipal authorities. With the establishment
of the right of the physician to

give birth control advice, there was
a slow expansion of birth control
services in the hospitals.
In 1964 a new impulse to the
spread of family planning clinics
in hospitals was given by a study
and report of the New York Academy of Medicine (1966) which
offered a new definition of the
medical indications for contraceptive services. In this report it was
recommended that health should
be defined, as it had been by the
World Health Organization, to
mean not simply the absence of disease, but a state of physical, mental, and social well-being. With
this definition, and with support
by the New York City Departments of Health and Welfare, the
hospitals of the city have rapidly
expanded their family planning
services. Similar developments of
family planning services within the
maternity hospitals are evidently
occurring in most of America's
large cities.
Two maternity services will
serve as examples of the success
which may be expected even in the
early days of a family planning
clinic operated in conjunction with
a maternity service. One of these
services was that of the Sloane Hospital and the other that of the
Harlem Hospital, now affiliated with
the University.
A birth control clinic was started
at the Sloane Hospital in 1926,
and operated unobtrusively and on
a small scale for the next thirty
years. At first it gave service only
for strictly medical indications and
then gradually began to accept patients who themselves requested
advice. No effort was made during
this period, however, to advise patients to attend the clinic and during the decade between 1951 and
1960, an average of 275 new patients were seen in the clinic annually, representing about 9.0 %
of the patients delivered on the
ward service (Hall, 1965; 1966) .
The establishment in 1963 of an
organized system for informing the
ward patients of the availability to
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them of family planning services
transformed this situation within
a few months. From April 1, 1963
to March 31, 1965, there were
2,330 insertions of an intrauterine
device. In addition some other
types of birth control were selected
for another group of patients. The
2,147 ward patients who were fitted with an intrauterine device,
represent about 40% of all the
ward patients delivered during that
period. This experience is evidently
being repeated across the country,
both in the clinics formally reporting to the Collaborative Project
Office (Tietze, 1965) and the
vastly more numerous ones about
which one hears only by word of
mouth.
In the experience at the Harlem
Hospital, initial preference was
given to the intrauterine device
because of its "simplicity, economy
of professional services and of cost
of supplies," the relatively small
number of revisits required, and
what Swartz (Swartz et al. , 1967)
calls the "once-a-patient" motivation. In the first seven months, in
two three-hour clinics, 610 insertions of the l.U.D. were made. In
the next year, 1965, there were
1,943 new registrations in the birth
control clinic. The rapid rise in
attendance at postpartum birth
control clinics, as soon as their
presence is made known, is testimony to the unfilled need which
has existed.
Special Problems in Adaptation
of Maternity Services for Family
Planning Programs Throughout
the World

In parts of the world where the
problem is most urgent, however,
one cannot speak of what is being
done, but rather of what might be
done. If, however, it is indeed correct that pregnancy offers an unrivaled opportunity for education
and that the postpartum period is
the critical one for decision and
action, then the status of the maternity services throughout the world
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TABLE 2
Place and Supervision of Delivery in Various Cities

City
Osaka
Seoul
Taipei
Hong Kong
Manila
Singapore
Madras City
Delhi
Istanbul
Nairobi
London
Corocos
Buenos Ai res
(1948-52 ov.)
Sydney

Hospital or Nursing
Home
86.7%
11.0
28,2
98.7
77.2
69. l
53.4
35.2
86.6
50.0
53.7
99.0
76.9
99,0

Supervised
Domicilliory
Delivery
13.2%
12.0
70.8
1. 3
22.7*
30.2
39.6
47.3
13.4
10.0
46.3
0.79
23. l
l.0

Unsupervised Home
Delivery
0.05%
77.0
1.0

o.o

0.6
6.0
17.5
0,0
40.0
0.0
0.13
0,0
0,0

*Outside of hospitals, Degree of supervision unspecified,

becomes a crucial point for examination.
In the projection of any general
plan it is necessary that we should
know two essential points, the place
where women are delivered and
the capabilities of the attendant
who is in charge. With this knowledge in hand it would then be possible to consider what may be
needed for the further development of maternity institutions, to
make possible the organization of
universal family planning services.
In any given country, indeed in
any large region, one finds deliveries occurring in a variety of
places and under the supervision
of persons of varying experience.
No country has fully perfected its
system. In spite of the obvious
mixture of systems of maternity
care which exists in most countries,
one can nevertheless recognize a
rough order of descending contact
between the woman and the potential sources of information.
These may be designated as follows:
1. Hospital deliveries by physician or qualified midwife.
2. Home deliveries by physician
or qualified midwife.
3. Home deliveries by unqualified person but with some antepar-

tum contact with a trained person
or an organized clinic.
4. Home deliveries without qualified supervision during pregnancy
or at delivery.
1. Hospital deliveries by physician or midwife. When the delivery
takes place in a hospital, an immediate opportunity is offered for all
types of education and instruction,
including that for family planning.
There are, however, great differences among maternity hospitals
with respect to physical facilities,
the availability of space, the convictions of the medical staff and
the attitude of the state and city
authorities. In too many places,
of course, the professional staff is
already greatly overworked and
one occasionally hears the selfdefeating argument that "we are
so busy delivering babies we have
no time to teach birth control."
A very superficial and incomplete survey, made by letter a year
ago, indicated that in the great
cities throughout the world, a surpri sing I y large percentage of
women are delivered in hospitals
or maternity homes. In the United
States, Canada, Australia and much
of Europe, the majority of women
living in cities go to hospitals to
have their babies. What is surpris-
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ing is that this trend seems also to
have developed in the countries of
other continents (table 2). Thus
one finds that the percentage of deliveries in hospitals or nursing
homes is for Caracas, Venezuela,
99%; for Hong Kong, 98 % ; for
Manila, 77.2 %; for Singapore,
69.1 % ; for Madras City, 53.4%;
for Nairobi in Kenya, 50%. In
terms of annual deliveries, the
largest maternity hospitals are no
longer those of Europe and North
America, but exist in such cities
as Caracas and Singapore, where
one or two institutions may provide the obstetrical care for a whole
great city. Where these situations
exist, a rational and efficient system of family planning promises
to be fairly easy to institute.
2. Home deliveries by physician
or qualified midwife. A home delivery service, with a well trained
group of midwives and a highly
organized system of central supervision, has proved itself to be
highly successful in providing low
maternal and perinatal mortality
rates. Under these conditions, there
should be relatively little difficulty
in providing in addition family
planning information, except that
the responsibility for such a program will be distributed among
many individual attendants.
Home delivery services are not
always, however, of a high degree
of excellence and as the standards
of training and of supervision diminish, the possibilities of developing an inclusive birth control
system become more difficult. Probably under such situations, it
would be necessary to have some
central clinic to which women following their delivery at home
would be instructed to go for their
family planning advice. The characteristics of this system grade
imperceptibly into the next one to
be described, as the qualifications
of the attendants diminish.
3. Home deliveries by unqualified person but with some antepartum visits to an organized clinic.
In many places in the world, espe-

TABLE 3
Place and Supervision of Delivery in Various Countries or States

Country
Japan
Korea
Taiwan
Philippines
Madras State
Turkey
Kenya
United Kingdom
Venezuela
Argentina
New South Wales

Hospital or Nursing
Home
66.2%
3.0
14. I
16.7
16.5
15.3
15.0
49.1
88.4
45.0
99.5

Supervised
Domicilliary
Delivery
32.5%
3.0
51.8
83.2*
33.2
8.1
15.0
48.8
8.3
45.0

0.5

No Trained
Attendant
1.3%
94.0
34.1

50.4
76.6
70.0
2. I
33.3
10.0

o.o

*Outside of hospitals. Degree of supervision unspecified.

cially in rural areas, the first step
toward the provision of maternity
care is the development of maternal and child health clinics. The
first building for these clinics consists only of several relatively bare
rooms, an office, a dispensary, and
possibly a ward with three or four
beds for the desperately ill patients.
With an enormous burden of
potential work to be done, the
small staff must struggle chiefly
with the most serious and most
urgent problems. Uncomplicated
deliveries on the clinic premises
are clearly impossible. In some
areas, however, one or two antepartum clinic visits are encouraged
to eliminate some of the possible
major complications and those
visits provide an initial, though
tenuous opportunity, for family
planning instruction. At a slightly
later stage, a midwife or a home
visitor may be attached to the
maternal child health center and
be of invaluable assistance in increasing communication between
the clinic and the women of the
community. These brief contacts,
when the expectant mother is being
checked in the antepartum clinic
or when the midwife calls to see
her at home, provide a precious
opportunity to explain the impor-

tance of child spacing and to urge
a return to an established postpartum clinic for fuller instruction.
4. Home deliveries without qualified supervision during pregnancy
or at delivery. When, however,
one looks at the statistics of many
of the great developing countries,
with data which include the large
rural populations, one often finds
that half of all deliveries take place
quite without trained attendants
(table 3). This situation prevails
in many of the Indian states, in
Pakistan, in many of the countries
of the middle east, and of course
in Africa. Beside the regions in
which the lack of any trained
supervision characterizes the majority of all deliveries, there are
countless smaller sections in other
countries in which the same situation exists. It is this group of
women, out of contact with any
trained obstetrical authority, which
of course offers the most difficult
of the world's population problems.
If the analysis presented in the
earlier part of this article is correct, then the most promising approach to this problem is through
the development of the maternity
health services. This development
can of course be achieved only by
stages, but in its promotion there
exists an opportunity for a major
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effort that could claim the needed
support from national and perhaps international resources.
General Comment

In summary, one can find many
reasons for believing that family
planning programs should in general be associated with maternity
services and that educational efforts should be concentrated during the weeks of pregnancy and
the puerperium. During these periods the women of an age and
fertility most in need of family
planning are easily detectable. They
are for obvious reasons interested
in the subject and most susceptible
to advice. The staff needed for this
work is already partly available
among the physicians, nurses, midwives, and social workers connected with maternity services. The
system promises to introduce birth
control in an association with the
approved, indeed revered, services
to the mother and her child. Finally, this organization offers a
means of systematic coverage of a
population, in annual groups of
predictable size and of repeating
the education a l experience as
women repeat their pregnancies.
If, to emph asize a point, one may
for a moment oversimplify, it is
proposed that the solution of the
world's population problem could
best be reached through the institutionalization of obstetrics. This
does not mean that every delivery
must occur in a hospital, but at
least that it will be conducted under expert care with a supervisory
organization or hospital of reference in reserve.
·In many countries maternity
services are completely organized
to care for all women but in most
of these countries the birth rate
is already at a safe level.
The hospitalization of obstetrical
care is also proceeding, in the
great cities of the developing countries, with surprising rapidity. The
trend toward a hospitalized obstetrics will probably continue,
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since, if for no other reason, it is
probably the cheapest way to provide supervised care to women
living under inadequate housing
conditions.
One comes finall y to the great
rural regions where a half of the
world's population lives. Here one
is dealing with vast areas out of
range of modern medicine, shut
off by inadequate transportation
and communication, intellectually
inaccessible because of a high degree of illiteracy and the conservatism of all people living under these
circumstances. The problem is how
these people may be reached.
One method would be the gradual but direct spread of birth control information through the school
teachers, the village elders, the
visiting health inspectors, and possibly by the religious leaders.
Radios may be set up in public
squares. Mobile units may travel
from town to town, holding meetings and demonstrations, offering
supplies and advice. These methods
are of value, but can they be regarded as more than a slow, somewhat haphazard and perhaps ineffective expedient? The alternative
plan would be to work toward a
more universal system of providing family planning instruction
through the development everywhere of a modern organization
for maternity care.
The problem of overpopulation
is prodigious in its dimensions
and we are probably trying to solve
it by disproportionately small expenditures. Funds provided to aid
the developing countries for other
purposes are often relatively enormous, and perhaps a greater part
of these funds should be applied
to the solution of the particular
problem which is such a factor
in making the aid necessary.
The question may indeed b::
asked whether the propositions offered in this address do in fact lead
inevitably to the conclusion that
the institutionalization of maternal
care is a prerequisite to a successful world program of population

control. The question is a fair one
and should be most critically examined. But if the answer is in
the affirmative, let us proceed toward the objective of modern supervised obstetrical care for all
women as rapidly as possible.
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Surgical Treatment or Irradiation of Cervical
Carcinoma
WERNER BICKENBACH

Department of Obstetrics and Gynecology,
University of Munich, Germany

The question, surgery or irradiation, has been debated ever since
the introduction of radiation therapy into the treatment of cervical
cancer. In my country only a few
gynecologists, among them my
predecessors Doderlein and Eymer,
have insisted on treatment exclusively by radiation therapy. In their
choice of the method of treatment
most gynecologists at times preferred irradiation and at other
times surgery. This inconsistency
was and is today due more to an
emotional bias established by training than to the lack of factual and
convincing five-year cure rates
based on therapeutic trial.
Until about 1960 or 1961, the
statistical results of irradiation therapy appeared not only superior,
but also beset with far less technical di.fficulties and clinical complications. The primary mortality
was very low, there were hardly
any pulmonary embolisms, and
there was no danger of causing
postoperative fistulas. Hospitalization is required only for a few days
for radium insertion. Deep x-ray
therapy can be administered to outpatients. The extensive surgical
procedures initially required additional amenities and an increased
personnel, and it has been only in
the last few years that these conditions have been met. On this account we are now willing to do
more surgery in stages I and II
than was possible in the years before 1960.
It is impossible, however, to
draw a simple comparison between
MCV QUARTERLY 3(1): 35-39, 1967

surgical treatment on the one hand
and radiation therapy on the other.
During the last decades surgical
methods have changed considerably, e.g., their extension according
to Meigs, Okabayashi, Antoine,
Magara and others, which differ
among one another. Also the methods of radiation therapy cannot be
considered standardized. It is not
enough to determine the r-dose at
the portio and at points A and B
in order to characterize a method.
Other important factors are the
spacing and fractioning of the radiation therapy and the reliability
with which all possibly diseased
glands along the iliac vessels are
included in the radiation field.
Lymphographies and lymphadenectomies during the last four to five
years have shown that metastatic
glands may exist even in the region
of the para-aortic vessels (according to Gerteis, 1966, in about 6 %
to 10 % ) . Irradiation of a limited
area, as practiced by Heinrich
Martius in Gottingen, will not
reach these glands. Accordingly,
their results were worse by 10 % to
20 % than those obtained by irradiating a wider percutaneous
field .
I have shown in previous work
( 1961) that my five-year results at
Ti.ibingen (1950 to 1954) , where
my treatment consisted of a combination of Wertheim-Meigs in
about 50 % of all stage I cases and
radium deep x-ray therapy with
additional intra-vaginal irradiation
in the other 50 % were worse by
10 % than those of the Munich
35
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TABLE 1
Five-Year Relative Recovery Rate from Cervical Carcinoma.
(University of Munich)
Relative Recovery Rate (%)
Series

No. of Stage
Cases
I
- --

1950-1954
(radiation only)
Stage I- IV
1955- 1960
(Stage I: Surgery, with
or without irradiation.
Stages II- IV:
irradiation only)

Stage

Stage

II

III

Average
Stage Recovery
IV Rate(%)

-

2,970

79 .5

66.4

41.3

3.1

54. 5

2,807

86.1

69.7

44.5

4.9

58.4

TABLE 2
Five-Year Relative Recovery Rate from Cervical Carcinoma. Comparison
of Our Results with Results of Authors Preferring Surgical Treatment
(Wertheim and Lymphadenectomy, Meigs).

;

Author
W. Bickenbach (Munich)
(1955- 1960)
' E. Navratil (Graz)
(1952- 1960)
H. Wimhofer (Freiburg)
(1958- 1963)

Relative Recovery Rate (%)
- - - --- - -No. of Stage Stage Stage
Types of Treatment
Cases
I
II
III
- -- -- 2,685 86.1 69. 7 44.5
Surgery and
irradiation
474 86.7 61.0
Schuchardt-Schauta,
Amreich
Wertheim-Meigs
233 72.0 59.0 40.0
Wertheim and limited
103 83.5
(Stage
lymphadenectomy
lb

:

M. Ingiulla (Florence)
(1951- 1960)
J. V. Meigs (Durham)

!

36

Mainly vaginal

407

only)
78.8

Wertheim and
lymphadenectomy

496

83 .0

56.6

21.2

55 .0

10.0

Clinic, where radium x-ray therapy
was applied exclusively. After my
appointment to the Munich faculty
I gradually and carefully introduced surgical treatment between
1955 and 1962, and I operated
only on pre-clinical cancers, stage
Ia and stage I with cancerous ulcers not greater than 1h to 1 inch.
I restricted my technique to the
simple classical Wertheim operation without the obligatory lymphadenectomy, since it was then accepted that lymphatic involvement
in these early carcinomas was rare.
Other authors, like Anselmino
( 1961) and Ober ( 1964), besides
those doing the Schauta operation,
agree that the value of performing
an extensive lymphadenectomy in
these early cases is questionable. I,
therefore, removed glands only if
they were found to be enlarged on
palpation at operations carried out
in the years 1955 to 1960. If by
histology metastatic involvement
was evident, these cases were subjected to postoperative radiation
therapy.
The results from 1950 to 1954
were gained, with the exception of
eight cases, by radiation therapy
only (table 1) . The results from
1955 to 1960 include an incidence
of 15 % stage I carcinoma of which
only 10% were subjected to surgery. Still the results for all stages
are better than those of 1950 to
1954. In 1960, a particularly good
result was obtained. We achieved
a cure rate of 92.6 % in stage I,
i.e., in 54 cases, although only one
of these patients was operated on.
This improvement of the results is,
in my opinion, due to more pronounced fractioning of both the
radium insertions and the deep xray therapy than in the years 1950
to 1954.
The most recent five-year results
agree with those of well-known
surgeons, who operate on stage I
and occasionally also stage II,
either with obligatory radical or
with limited lymphadenectomy.
I am presenting the 1952-to1960 results of N avratil (personal
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TABLE 3
Five-Year Results of Treatment of Cervical Carcinoma
Stage I

Author

Procedure

Magara 1955- 5/ 1961

Radical surgery

Bickenbach 1955- 1960

Irradiation in stages Tl
& III; Surgery with
& without irradiation in stage I.

communication) according to the
procedure employed, vaginal or abdominal (table 2). Dr. Navratil
kindly put these results at my disposal. The vaginal procedure shows
the better results. This may be due
to the more favorable stage of these
patients. lngiulla (1966) , a wellknown European surgeon, has
mostly done a lymphadenectomy.
Wimhofer (1967) does a limited
lymphadenectomy in addition to
the Wertheim, but removes glands
lateral to the iliac vessels only if
they are palpably enlarged. In my
opinion the equally good results
after irradiation and after surgery
with extensive, limited, or even
without lymphadenectomy can be
interpreted to indicate that, at least
in stage Ia and in the earlier forms
of stage I, the result does not depend upon an extensive lymphadenectomy and that a simple
Wertheim operation with limited
lymphadenectomy appears adequate. Furthermore, these results
indicate that surgical treatment
must not be attempted under all
circumstances, e.g., if the procedure
constitutes a serious risk to the patient's life.
In my country now there are
more gynecological surgeons, like
Ober ( 1964) in Erlangen, who,
after studying the results of radiation therapy, agree that both methods may achieve the same results.

State II

Stage Ill

Survivors/
Total No.
Patients

Survival
Rate(% )

Survivors/
Total No.
Patients

Survival
Rate(%)

Survivors/
Total No.
Patients

Survival
Rate(% )

75/ 80

93.7

49/ 60

81.6

36/ 68

52.9

298 / 346

86 . 1

835/ 1191

69.7

511 / 1148

44.5

The only advantage of surgical
treatment is the maintenance of
ovarian function, since in these
early cases the ovaries need not be
removed, as they are unlikely to
manifest metastases. We are confronted, therefore, by a situation
where the indication for surgical
treatment is not determined by the
carcinoma as such any longer, but
by the side effect of the treatment
employed, namely, the implied loss
of ovarian function. This, however,
plays no part in patients over the
age of 50 years.
The question of the effect on
the lymphatic glands of either one
or the other method of treatment
cannot be answered by my cases.
It is difficult, however, to imagine
that the results of my clinic in
stages II and III could have been
achieved solely by radiation therapy, without assuming a radiation
effect on the lymphatic glandular
metastases.
A comparison of the effectiveness
of either method is best possible in
stage IL In my statistics a 69.7 %
five-year survival rate was achieved.
In this stage subjective uncertainty
regarding the histological diagnosis
in the pre-clinical stages does not
occur. As far as I know surgical
statistics with better results than
my own in stage II were published
only in the last few years. Particularly Magara ( 1965) of Tokyo pub-

lished figures which are far superior
to our own results (table 3).
For stage II and stage III with a
relatively small number of cases he
cites 81.6% and 52.9 % , respectively. These results were obtained
by a very radical surgical procedure. Kaser ( 1966) of Frankfurt reported at Florence this summer that
he had achieved 78 % in stage II
by doing extensive surgery. In view
of these results the question arises
whether surgical treatment should
again become the treatment of
choice. I myself began extensive
surgery again only in 1963, so I am
unable, as yet, to show the results.
I want to point out that my results were reached with intravaginal
and intra-uterine radium insertions,
combined with classical percutaneous deep x-ray therapy (220 kv).
The isodose curves are shown in
figures 1 and 2.
Figure 1 shows the isodose curves
in the case of a radium insertion
(20 hours radium 40 mg per plate
+ 40 mg per tube) . The curves
have been projected in the plane of
the anteverted uterus. At the top
the type of radium carrier I use is
depicted. This dose is applied three
times at approximately fortnightly
intervals. Figure 2 shows the average total isodose curves for both
radium and deep x-ray therapy. The
standard dose is varied in the individual case according to the stage
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Fig. 1-lsodose curves m a case of radium insercion (20 nours radium, 40 mg
per plate + 40 mg per tube).
of the carcinoma; it is increased in
very advanced and reduced in early
stages. The total dose at the pelvic
wall for both radium and deep irradiation usually does not exceed
3,200 r. If the regression of the tumor at the portio or at the pelvic
wall is found inadequate at a follow-up examination eight to 12
weeks after the end of treatment,
a second series of an additional
2,000 to 2,500 r is applied at the
pelvic wall.
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We do not insist on a certain
dose at points A or B, since we
evaluate the degree of tumor regression of the individual case at a
clinical examination after about
60% standard dose of the first
series has been applied. Whether
further irradiation is necessary, and
how much, depends upon our findings at this examination. The characteristic of our method is, therefore, that it is individualized.
I consider it possible that the in-

troduction of supervolt therapy,
which we are going to start within
a short while, will further improve
our radiation results in stages II
and III by about 10%, if not even
15 % , similar to the results reported
by Fletcher and Rutledge (1958)
for stage III and Schubert and
Uhlmann ( 1965) for stage II
(1958-1960) 85.7 % to 77.8% and
for stage III 55 % to 59.7%.
From this one can deduce that
again irradiation therapy and surgical treatment lie head-on in their
effectiveness, and that it is impossible to say that the one method is,
generally speaking, superior to the
other. We are fortunate to have
two equally effective methods of
treatment of the cervical carcinoma
at our disposal. We are, therefore,
able to individualize our therapy.
It is well to point out that there
are histological types of tumors,
which are not susceptible to radiation therapy. According to our experience, carcinomas with strongly
dissociated growth and carcinomas
which have a marked tendency towards lymphatic spread (Navratil,
personal communication) show
very poor response to irradiation.
Only 8 % of cases of stage I could
be cured by irradiation, if such
histological findings were detected.
We have had little experience
with secondary operations and exenterations, since local recurrences
at the portio and in the vaginal
stump are relatively rare. Pelvic
wall recurrences were more frequent; in these cases, however,
surgical treatment was out of the
question.
Personally I believe that pelvic
wall recurrences are associated with
the dosage, since frequently this is
too low at the pelvic wall, whereas
healing occurs at the portio where
the focal dose is higher.
All in all, the various methods,
surgical with or without lymphadenectomy and irradiation, including supervolt therapy, permit
marked individualization according
to the age of the patient, her general condition, her operability, and
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Ra 226 (mass-number)
88 (atomic-number)

x- ray (220 KV)

total

A:

2370r

+

2880r

= 5250r

B:

2500r

+

660r

= 3160r

Fig. 2-Average total isooose curves for radium and oeep x-ray therapy.
according to the histological findings. It may be said for all methods
that the best results are still obtained in the early stages of the carcinoma. By surgery as well as by
irradiation, 90 % or more permanent cures may be achieved . This,
in view of the nature of cancerous
disease, is an important fact.
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On the Concept of Radicalism
Surgery for Cervical Cancer

in

NICHOLAS C. LOUROS

Department of Obstetrics and Gynecology, University of Athens, Greece

The idea of a radical operation
for carcinoma of the cervix originated with Ries and Wertheim. The
purpose of this operation, which
was applied by Wertheim in 1901,
is to remove not only the affected
organ, but also the parametrial
tissues. However, the limits of the
dissection of the parametrium have
never been defined with anatomical
precision. As a result the extent of
such a dissection is left entirely to
the choice of the individual surgeon. The results of such procedures, therefore, become difficult
to compare statistically. It is time,
therefore, to define what is meant
by the term "radical."
Definition of Radicality

It is apparent that the main part
of the parametrium has to be dissected. One has to consider, however, that the parametrium is a
mass of fat and cellular tissue
branching off to an area of vessels,
nerves, and ureters without clearcut limits. One should insist upon
removing not only the main part
of the parametrium, but also the
paravesical, paravaginal, and pararectal tissue. In addition, the entire
tissue covering the obturator nerve
down to the levator ani should be
removed. The tissue covering the
hypogastric vessels and the external
iliac vessels, as well as the tissue
which sticks to the wall of the pelvis, should be removed. I would
like to stress here the importance
of removing the cellular tissue and
of mobilizing the external iliac vessels from the Psoas muscle. This
will facilitate the removal of the
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tissue lying between this muscle
and the hypogastric vessels and
reaching up to the common iliac
vessels. In order to avoid postoperative fistulas one should exercise care not to uncover too much
of the ureter. On the other hand,
no fat or cellular tissue should be
left in this area. Finally, it is important to remove not only the anterior and posterior parametrium,
but also the internal leaves of the
broad ligaments and at least onethird of the vaginal wall.
Operative Technique

I do not think that the classic
Wertheim operation is sufficient to
attain the proposed definition of
"radical. " The removal of the surrounding tissues, as long as they
are connected with the uterus, as
required by Wertheim's technique,
does not conform to the definition
of radical. Furthermore, it is not
prophylactic. Therefore, more detailed separate removal of tissue is
proposed. The danger of dispersing
cancerous cells has been overrated,
since the therapeutic results have
not been influenced by separate
removal. Furthermore, cancer cells
have been found in the blood before any operative procedure has
been performed and have been
found even in cases of preclinical
carcinoma. The survival rates,
reaching 80% or more in cases of
stage I and Ila without positive
nodes, prove the efficacy of separate detailed removal of the
uterus-surrounding tissues. If extensive radicality can be secured,
it makes no difference which apMCV QUARTERLY 3(1): 40-41 , 1967
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proach, abdominal or vaginal, is
used. I think that the abdominal
approach should be considered the
truly radical one. But if the choice
of the operative approach, as
judged by clinical experience, is
based on subjective standards, then
the vaginal operation could be also
considered as a radical one. The
possibilities of radicality, however,
are more limited.

this technique, a uretero-vaginal
fistula was formed in only one case.
I would like to advise against
preoperative catheterisation of the
ureters. This measure is not only
an obstacle for the surgical manipulations, but the manipulations also
often damage the ureteral epithelium. Therefore, this procedure
may lead to dangerous complications without being of real help to
the surgeon.

Indications for Radicality
In an attempt to define the indication for the radical abdominal
operation, I think that only stage
I and II, with or without positive
glands, are suitable for a successful
radical abdominal technique. The
comparison of final statistical results have of course to be considered separately. Above stage II, no
procedure can be considered radical, so proper irradiation is indicated. If one prefers to operate I
think the Bruns Schwieg anterior
or posterior exenteration is the
technique of choice. However, the
radicality of this procedure is
doubtful, since in advanced cases
no one can know how far cancer
has progressed.
The protection of the ureter to
avoid fistulas can be achieved when
care is taken to preserve the blood
supply to the ureter without reducing the extension of radicality. In
this respect the mobilization of the
ureter from the inner leaf of the
broad ligament (which should be
removed) should be made by blunt
dissection with the sponge stick so
as not to denude the ureter. The
lymph vessels surrounding the ureters should be removed. Visualization of the lymph vessels and differentiation from blood capillaries
(which should not be removed) is
facilitated by lymphangiography
with Lipiodol and chlorophyl.
Furthermore, before closing the
parametrial space, we cover and
protect the ureter with a soft absorbable gauze and not with foam
which is of a harder consistency.
Out of 270 radical operations using

Diagnostic Techniques

Lymphangiography
The results of wide application
of lymphangiography has not justified our expectations. The visualization of spiral lymph vessels associated with blockage, suggests
the existence of a local infiltration,
but provides no information as to
the nature of the infiltration. In
fact, the blockage can be either
cancerous or inflammatory. The
existence of aureoli around the
gland and vacuoli in it, as well as
the development of a collateral
circulation are supposed to be
characteristic of malignancy, but
this is not always the case. Since we
do not know if the blockage is due
to malignancy or to local inflammation, no conclusion can be
reached about the condition above
the blockage. One should also remember that lymphangiography
from the big toe renders visible
only the anterior lymph net.
In spite of these disadvantages,
lymphangiography can be helpful
in surgery by making the lymph
vessels visible, especially those
around the ureter. Hopefully, growing experience with the method will
improve the interpretation of our
findings.

Isotopic R enography
Isotopic renography in the preoperative examination is very important, because it reveals the vascular function of the kidney, the
function of the nephron, and nor-

mal or abnormal urine excretion.
These facts cannot be detected by
simple pyelography.
Moreover, in cases when urine
excretion is reduced in spite of
normal kidney function and normal
pyelography, we have the impression that the reduced urine excretion occurs in advanced metastasis of the parametrial lymph
glands which may influence the
peristaltic movements of the ureter.
This cannot be detected clinically
or by pyelography. Consequently,
the findings of isotopic renography
may exclude from surgery cases
of potential postoperative uremia
which could lead to death.
Qualifications of the Surgeon

Since the laboratory became the
favorite field of preoccupation of
the younger generation, one is
under the impression that the importance of the operative art has
been rather neglected. No doubt
the younger gynecologists have an
earlier and better operative training
than in the past, and they step into
practice with more experience,
skill, and success. Nevertheless,
the clinical spirit and the operative
art seem to be overlooked; thus
many important aspects are neglected. When technical difficulties
are anticipated, the easy solution
is to subject the patient to conservative treatment, such as irradiation,
cytotoxins, or a combination of
both, while better results could be
obtained by the operation. No operation is, of course, better than a
poor operation, but why not an
accurate one. Therefore, I think
that the radical operation should be
taught in full details by experienced
leaders.
One has to accept that the final
operative therapeutic results in
carcinoma of the cervix, which in
experienced hands and for stages
Ia and Ila reach 80 % , cannot be
obtained either by avoiding the
operation or by supplying insufficient radicality or even more by
raising post-operative mortality.
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Results of 600 Wertheim Operations
for Cancer of the Cervix
OTTO KASER

Department of Obstetrics and Gynecology,
University of Frankfurt, Germany

The 600 Wertheim cases are
composed of three series ; the first
consisting of 405 cases ( 1950 to
1963) from Frankfurt under the
chairmanship of Professor Naujoks;
the second consisting of 85 cases
(1953 to 1962) from St. Gall,
Switzerland, where I was at the
time head of the department; and
the third consisting of 110 cases
( 1963 to 1965) from Frankfurt
(table 1) .
In these 600 cases neither the
technique nor the indications were
identical. Before 1958, lymphadenectomy was not used in Frankfurt; however, since then it has
been an essential part of the procedure, and has been used in all
cases from St. Gall. Since 1963,
radical operations have not been
used for so-called microcarcinomas
or stage Ia League of Nations
cases. In these cases we are now
using a so-called "small" Wertheim
operation consisting of a hysterectomy with a small parametrial and
vaginal cuff and, for experimental
reasons only, a bilateral lymphadenectomy.
Indications for Surgery
Presently only stage lb, suitable
stage II cases of cervical carcinoma, and also a few radioresistant
tumors are treated surgically. The
latter, however, are not included
in this series. The operability rate
in the last years has been about
25 % ; the remaining 75% are irradiated. The five-year apparent
recovery rate for all cases is about
51 % . In the last three years 8 3 %
of the operated cases were stage I
and 17 % were stage II.
Additional radiation has not been
42

used routinely in either series, but
was used more often in Frankfurt
from 1950 to 1962, than in the
other two series. Presently we are
using preoperative or postoperative
irradiation, or both, only for special reasons: preoperative radium
treatment in large exophytic tumors
or infiltration of the vaginal wall,
and postoperative telecobalt when
carcinomatous infiltration of the
parametria, lymphatic invasion, or
positive lymph nodes are found
on histologic examination. Before
1963, approximately 80 % of our
patients in Frankfurt received some
form of additional irradiation (table 2) ; however, since this time,
the number has decreased to about
65 % .
Technique
The operative technique used has
not been uniform throughout these
years. Until 1958, the original
Wertheim was used in Frankfurt,
whereas in Frankfurt after 1958
and in St. Gall the Meig's procedure has been performed. Our
present technique includes elements
of the Meigs, Okabayashi-Magara,
Antoine, and other operations as
follows: 1) the prevesical portion
of the ureter is prepared only after
the cardinal and sacrouterine ligaments have been sectioned; 2) the
so-called "mesoureter" is left intact;
and 3) the lymphadenectomy is
done as a primary or secondary
procedure according to the technical difficulties encountered. In recent years the number of nodes
removed in each case varied between 10 and 30, with an average of 20. Lymphadenectomy is
facilitated by preoperative lymMCV QUARTERLY 3(1): 42-44, 1967
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TABLE I
Material: 600 Wertheim Operations
Series
Location
1
2
3

Frankfurt (Main),
Germany
St. Gall,
Switzerland
Frankfurt (Main),
Germany

Dates

No. Patients

1950-1962

405

1953-1962
1963-1965

85
110

TABLE 3
Results of the Frankfurt series,
1950-1960
5-year apparent cure rate (248 :295)
84.0%
with positive nodes (13%) 39%
with negative nodes (87%) 92%
IO-year apparent cure rate (92:116)
79.0%
5-year apparent cure rate all cases
51.2%

TABLE 2
Use of Preoperative or Postoperative Irradiation or the Combination, 1950-1962
and 1963-1965
1963-1965
(% of total)

1950-1962
(% of total)

Pre-op. radium
Post-op. x-ray
Pre-op. radium and post-op.
x-ray
Post-op. radium and x-ray

10.0
29 .2

1.2
71. 3

16.3
5.4

1.2
6. 5

Total irradiated

60.9

80.2

No radiation

39.l

19.8

phography with a chlorophylpigmented contrast medium which
is now done in most cases.

TABLE 4
Mortality in 600 Wertheim Operations for Cancer of the Cervix
Primary or hospital mortality
2:600 (.30%)
Frankfurt only 2:515 (.37%)
Secondary mortality until 1965:
Total, 72
cancer
48
possibly cancer 7
uremia
4
other causes
13

J
1

1965 series. With negative nodes
the five-year apparent cure rate was
92 % , and with positive nodes 39 %
(table 3) .

topsy revealed polycystic kidneys,
and in another, bilateral hydronephrosis after bilateral ureteroneocystostomy for fistulas.

Com pl icatio ns a nd Mortal ity

Mo rb id ity

There were two primary or hospital deaths in Frankfurt before
1963 (table 4) . Both deaths resulted from postoperative shock,
one after three hours and the other
after 24 hours. This gives a mortality rate of .3 % for all cases, or
of .37% for the 515 Frankfurt
cases. An additional 72 of the
Frankfurt cases died within 15
years after the operation; 48 of
cancer, seven possibly of cancer,
and 17 of other causes. Four of the
latter group died of uremia without evidence of cancer. It is probable that treatment was conducive
to renal failure. In one case, au-

Complications after these major
operations have been frequent, although generally not serious. Table 5 shows the nature and the
frequency of the different complications for the two Frankfurt series. The data for the two series are
not completely comparable, since
routine urine culture was only done
for the second series, and routine
follow-up by i.v. pyelogram has
only been used since 1958.
In the most recent series only 14
out of 110 (12.7 % ) showed no
complications, as compared to
30.9 % in the earlier series. However, if afebrile urinary tract infec-

Ra d icality
The radicality of our operation
depends on the extension of the
growth. For a stage I carcinoma
of the cervix, we think that resection of one-third of the vagina and
the corresponding parametrial tissue is radical enough. Also we do
not usually resect the hypogastric
vessels for stage I cases.
The results have been satisfactory, with 248 out of 295 living
and well after five years, and 92
out of 11 6 after 10 years, giving
an apparent five- and 10-year cure
rate of 84% and 79 % , respectively.
In the 1950-1962 series, 13 % of
all cases had positive lymph nodes
compared with 18 % in the 1963-
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tions are excluded, the rates are
identical, 48 % and 49 % , respectively. On the other hand, febrile
pyelonephritis was reduced by 50%
in the 1963-1965 series. While the
frequency of most other complications was about equal, the rate of
wound sepsis and of fistulas was
markedly reduced after 1962.
There were no bladder or rectal
fistulas and only one ureterovaginal fistula in the second series,
giving a frequency of ureteral fistulas of .9% and 3.7%, respectively. The one case in the last
series was cured by ureteroneocystostomy. In addition, 29 out of
99 (29%) followed for at least one
year showed unilateral or bilateral
reversible damage, and four revealed unilateral, irreversible ureteral damage.

Prevention of Urinary Tract
Lesions

Damage to the ureters and its
prevention has found much attention in the recent literature. Many
different regimes and techniques
were devised and proved to be successful, at least to some extent. We
found that cessation of an antibiotic prophylaxis and the reduction of bladder drainage from three
or more weeks to 8 to 12 days was
not accompanied by an increase of
urinary or other complications.
Our measures to materially reduce
urinary tract infection, however,
have not proven very successful so
far. The measures we use to reduce
damage to the ureters, except for
careful handling of these structures, are mentioned in table 6.

TABLE 5
Complications (% of total) in 600 Wertheim Operations for Cancer of the Cervix
1963-1965

Mortality
Intestinal obstruction
Thrombo-embolism
Pneumonitis
Urinary tract infection
Pyelonephritis
Febrile course ( <48 hr)
Lesions of ureter
Fistulas:
ureter
bladder or rectum
Wound infection:
abdominal
vaginal
No complications

1950-1962

0
1.8
6.4
2.7
81.0
4.5
21.8
.9

.5
1.0
6.0
2.5
46.0
10.6
36 .8
1.2

.9

3.7

0
4.5
3.7
12 .7

1.2

4.7
4.7
30.9

TABLE 6
Prevention of Urinary Tract Damage
1. Pre- and postoperative urography.
2. Preservation of mesureter.
3. Limited dissection of ureterovesical angle.
4. Preservation of umbilical artery.
5. Extraperitoneal suction drainage.
6. Double layer peritonealization.
7. Closed system bladder drainage.
8. No routine irradiation.
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Continuing Experience in the Combination of
Radiotherapy and Surgery in the
Treatment of Uterine Cancer
JOHN A. STALLWORTHY

Area Department of Obstetrics and Gynecology,
United Oxford Hospitals, England

For the last 30 years a considerable part of my work has centered
round the problem of combining irradiation and surgery in the treatment of uterine cancer, both of
cervix and corpus. There was nothing unusual about the latter because radium in the uterus before
operation, or in the vagina after
operation, has been used by surgeons for many years. But as far as
carcinoma of the cervix was concerned the concept of operating on
irradiated tissues was considered
foolhardy to an extreme and was
condemned by such outstanding authorities at the time as the late
Victor Bonney of London and
Heyman of Radiumhemmet, Stockholm. The reasons for my determination to explore this field, and the
philosophy that activated the research, have been published elsewhere (Stallworthy, 1964; 1966).
Mr. Bonney, who was my chief in
London in 1936-1937, when I was
one of his last pupils, was interested in our Oxford research as
was Joe Vincent Meigs [late President of the Society of Pelvic Surgeons]. Both were sceptical of its
outcome and neither lived to see
the results. I will use two recent
cases to illustrate the following
four points:
1. That high doses of irradiation, though not a desirable prelude
to surgery, are not an absolute contraindication.
2. That the final criterion of
radiation response is not measured
MCV QUARTERLY 3(1): 45·46, 1967

by exfoliative cytology, but by the
length of time the patient lives
without further evidence of tumour formation.
3. That planned combined therapy ab initio is less traumatic for
both patient and surgeon than
salvage surgery after failed irradiation.
4. That teamwork involving radiotherapist and surgeon is essential for success.
Two Case Histories
The first illustrative case concerns an adenocarcinoma of the
cervix in an English woman aged
34 and para 3. This was in July
1963. She had a stage 2 carcinoma
of the cervix, reasonably well differentiated and graded Broder 2.
She was referred to the radiotherapy department at Liverpool, where
a total dose of 9,000 mg hours of
radium was given to the cervix and
vaginal vault. This was followed by
high energy irradiation with cobalt
60 to a total dose of 5,520 rads.
Two and a half years later bleeding recurred, and examination confirmed the presence of invasive
cancer. The position looked hopeless because of the so-called recurrence after very high dose radiation therapy.
The patient was transferred to
Oxford for a second opinion, and
as the tumour was clinically operable and the patient only 36 with
three children dependent upon her,

it was decided that she should be
given the only opportunity of survival now open to her. On 3-3-66
a Wertheim hysterectomy was performed with full appreciation of
the risks involved, particularly in
relation to necrosis and fistulae.
Examination of the surgical specimen demonstrated tumour cells in
the cervix, corpus, paracolpos, parametrium, and left obturator node.
Fortunately the postoperative progress was uneventful, and the patient nine months later is alive,
well, and caring for her family.
The second patient came from
America. She was aged 60, nulliparous, and in November, 1964,
had been treated in New York for
an adenocarcinoma of the cervix,
stage 3, and poorly differentiated.
A total dose of 5,300 mg hours
of radium application was given to
the cervix with associated high energy irradiation using cobalt 60
and a dose of 4,000 rads. She was
carefully followed up and on 10-165, just one year after treatment,
she was symptom-free but was admitted to hospital for a progress
study. The report was given: "Excellent response to radiotherapy."
The patient was an Englishwoman who had lived for some
years in New York where her husband had recently died, and she decided to return to Britain. Within
five months after the progress
study, there was a recurrence of
uterine pain and vaginal bleeding.
Active growth was demonstrated at
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curettage. Further irradiation was
considered useless and the prognosis looked grim. Her surgeon in
New York had given her a letter
of introduction to the Oxford Department, where on 4-18-66 a
Wertheim hysterectomy was performed, 19 months after the irradiation. Growth was demonstrated in
the cervix and in the parametrium,
but not in the corpus or the nodes.
Postoperative recovery was uneventful, and two months later the
patient, when reporting for her
follow-up examination, stated "I
feel human once again."
Discussion
The total series of post-irradiation Wertheims now performed at
Oxford since 1942 is 360, and the
fact that there have been only two
deaths and two ureteric fistulae has
clearly established that this is a safe
and practical procedure. In spite of
the increasing number of patients
similar to the two illustrated, who
are now referred for salvage, there
has not been a ureteric fistula for
many years. Two modifications of
the original Bonney technique, designed to protect the ureter and
bladder, have been described elsewhere (Stallworthy, 1964) and
have proved effective. One death
was due to pulmonary embolism
and the other to Asian influenza
with a fulminating septicaemia
which killed the patient within a
few hours the day before she was
due to go home.
The ideal in combined therapy is
for each case to be assessed by
both the radiotherapist and the
surgeon and for the treatment to
be planned from the beginning.
This has resulted in a 71 % fiveyear apparent cure rate in 188 patients operated upon after irradiation between 1950 and October
1961. Moreover, in the last three
years of _this study, nine of 15
patients with malignant nodes were
alive and well five years later, a
survival rate of 60% .
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It may well be, as suggested by
Powers ( 1964), that smaller doses
of preoperative irradiation would
prove effective. We have used doses
considered to be lethal by the radiotherapists, but proven not to be
in a high percentage of patients.
Dr. Powers has summarised the experimental evidence to support the
concept of preoperative irradiation,
and our considerable clinical material confirms his view. Recently Sir
Eric Riches ( 1965) has advocated
the same combination of therapy
in the treatment of malignant renal
tumours, and the available evidence, both experimental and clinical, indicates that the concept of
preoperative irradiation, which has
proved effective in the treatment of
tumours in the genito-urinary tract,
could be applied to the treatment
of cancer elsewhere.
We have much to learn before it
can be claimed with truth that the
treatment of cervical cancer has
been perfected, but great progress
has been made. Combined therapy,
carefully planned for each patient
when technically possible, has eliminated irradiation failures with socalled recurrent uterine cancer. It
avoids the necessity of salvage operations after high dose irradiation
and greatly improves the results of
radical surgery.
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Ovarian Cancer: Diagnosis and Treatment
HANS-L. KOTTMEIER

Department of Gynaecology, Radiumhemmet, Karolinska Institute,
Stockholm, Sweden

Ovarian cancer is not an entity
but a group of diseases. Studies of
the result of treatment must be
based on homogenous groups of
tumors and not on mixtures of histologically and biologically different tumor types. Furthermore,
there still exists a considerable degree of confusion as to which tumors should be considered true
carcinomas. Experience has shown
that between obviously benign and
obviously malignant neoplasms
there exists a group of well-differentiated tumors that, in their clinical behavior, resemble true carcinomas, inasmuch as they give rise
to implantation metastases and
ascites and cause the death of the
patient, but yet have quite a different course. The lack of generally
accepted definitions of the various
histological forms has resulted in
the extreme differences in longterm results given by various authors. The importance of elaborating a standardized, internationally
accepted classification of ovarian
tumors so that the results of different clinics may be accurately
compared is obvious. The International Federation of Gynecology
and Obstetrics has adopted a histopathologic classification of ovarian
tumors related to the Miillerian
epithelium. They consist of the
serous, mucinous, and endometrioid
types. The so-called endometrioid
carcinomas resemble adenocarcinoma of the endometrium. In general they are well differentiated,
while the majority o~ serous carciMCY QUARTERLY 3(1): 47-53, 1967

nomas are more or less undifferentiated.
Table 1 gives the histologic classification of the primary epithelial
tumors. Figure 1 presents the survival rates of serous cystomas.
From the figures given it is obvious
that well-differentiated tumors of
low potential malignancy ought to
be separated from true carcinomas.
We all share the opinion that, in
general, the prognosis is poor.
Ovarian carcinomas are frequently
not discovered until the growth has
extended to surrounding organs or
has given rise to metastases. The
treatment becomes progressively
less effective with increasing anatomic extent of the disease.
The necessity of an early diagnosis is obvious. Laparoscopy has
proved to be of value in many cases
and can promote an early diagnosis. Hysterosalpingography, arteriography, and needle biopsies
through the vagina or the rectum
may help in this respect. The routine use of cul de sac aspiration
may result in the detection of occult carcinomas as brilliantly demonstrated by the Grahams ( 1964) .
Sometimes a laparotomy is necessary to permit a final diagnosis.
Explorative laparotomy facilitates the outlining of the borders
of growth by direct inspection and
palpation, and should be routinely
carried out whenever there is the
slightest suspicion of an ovarian tumor. Some years ago gynecologists
considered it appropriate to apply
conservative treatment in patients

with physiologic enlargements or
cysts of the ovary. It is often difficult to decide whether an enlargement of the ovary is physiologic or
neoplastic. Since today laparotomy
is quite a safe procedure, it is wise
to perform this operation on the
slightest suspicion of an ovarian
neoplasm.
Surgery

During laparotomy the surgeon
should outline in detail the extension of the growth and take several,
rather large, biopsies from areas
that seem to be suspicious. The establishment of the anatomical extent of the carcinoma is important
in planning further therapy. Experience has proved that serous carcinomas grow fast and give rise to
extensive metastases at an early
stage, whereas mucinous tumors
are confined to the ovary for a long
time, and endometrioid carcinomas
tend to be multicentric, but remain
to the true pelvis for a long time.
Metastases above the pelvis were
diagnosed in 147 of 276 cases
(53.3 % ) of serous carcinoma, in
9 of 51 cases ( 17.6% ) of mucinous
carcinoma, and in 29 of 168 cases
(17 .2 % ) of endometrioid carcinoma. The carcinoma was limited
to the ovaries and uterus in 55 of
276 cases (19.9 % ) of serous neoplasm, in 30 of 51 cases (58.8%)
of mucinous neoplasm, and in 58
or 168 cases ( 34.5 % ) of endometrioid neoplasm.
It should be stressed, though,
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TABLE 1
Histologic Classification of Common Primary Epithelial Tumors of the Ovary
I.

Serous cystomas
a. Serous benign cystadenoma.
b. Serous cystadenomas with proliferating activity of the epithelial cells
and nuclear abnormalities, but with no infiltrative destructive growth
(low potential malignancy).
c. Serous cystadenocarcinomas.

II. Mucinous cystomas
a. Mucinous benign cystadenomas.
b. Mucinous cystadenoma~ with proliferating activity of epithelial cells
and nuclear abnormalities, but with no infiltrative destructive growth
(low potential malignancy).
c. Mucinous cystadenocarcinomas.
III. Endometrioid tumors (similar to adenocarcinomas in the endometrium)
a. Endometrioid benign cysts.
b. Endometrioid tumors with proliferating activity of the epithelial cells
and nuclear abnormalities, but with no infiltrative destructive growth
(low potential malignancy).
c. Endometrioid adenocarcinomas.
IV. Concomitant carcinoma, unclassified carcinoma
Tumors which cannot be allotted to one of the groups I, II, or III.
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that the excision of an ovarian carcinoma should be performed to the
greatest possible extent. Every effort should be made to keep the
capsula intact. Even if the tumor
is unilateral, it is advisable to remove the opposite ovary. In young
patients and in those who want to
have children, a unilateral oophorectomy may be considered. If,
however, the tumor is a serous type,
a relaparotomy is indicated, as the
normal ovary may frequently harbor microscopic metastases.
An extended operation, for instance with resection of the small
or large bowel, is indicated at least
in carcinomas that are likely to be
mucinous, as at a late stage these
neoplasms give rise to metastases
and evidently are radioresistant.
Whether this management is advisable in serous and endometrioid
carcinomas is doubtful. It is our
experience that extensive surgery
in such neoplasms smears cancer
cells over the peritoneum, opens
lymph and blood vessels, and favors
implantations and metastases. The
removal of serous or endometrioid
carcinomas fixed to surrounding
tissue by firm adhesions destroys
the defensive reaction of the body.
Recurrences appear rapidly and do
not, as a rule, respond to radiation,
nor to any other therapy. Although
we cannot prove so at present, it
seems logical to try radiotherapy
prior to excisional surgery. Consequently, the laparotomy should be
restricted to an exploratory operation. Biopsies should be taken and
irradiation administered to the area
outlined on surgery. It is not appropriate to exceed a dose of 4,000
rad in five weeks. Re-operation
should be carried out 10 to 14 days
after completion of radiotherapy.
Most gynecologists prefer to perform a panhysterectomy in addition to oophorectomy because of
possible transtubal metastases to
the endometrium. I am not convinced that, as a rule, a hysterectomy is to be recommended. Intrauterine application of radioactive
sources renders a treatment to the

H-L. KOTTMEIER
cul de sac possible. Metastases or
pelvic recurrences appear first and
foremost in the cul de sac. A heavy
dose of radiation can be given to
this area if external irradiation is
combined with intrauterine radium.
Insertion of radium into the vagina
is not valuable.
Resection of the omentum has
been recommended whenever any
surgical procedure for ovarian cancer is performed. Metastases to the
omentum are diagnosed in many
cases. At Radiumhemmet we have
not been convinced that prophylactic omentectomy is valuable and
will improve the outcome. In cases
of metastases to the omentum, a
resection lessens the degree of
ascites accumulation. Yet, a stipulation is that a cutting of the omentum is not made through carcinomatous tissue.

Application of Radioactive
Sources
lntraperitoneal examination or
removal of an ovarian carcinoma
will spread cancer cells to various
parts of the peritoneal cavity. It
is likely that such superficial peritoneal transplants are eradicated by
the intraperitoneal application of
colloidal radioactive sources. Millier ( 1959) has for years applied
radioactive gold intraperitoneally
after surgery. His results support
the value of this method. Radiumhemmet, and many others, has
substituted chemotherapeutic agents
such as Nitrogen mustard, ThioTEPA, Cytoxan, etc., for the isotope. The effect of intra-abdominal
application of isotopes or of chemical drugs has so far not been as
satisfactory as we had expected.
Radiation Therapy
The survival rate in true ovarian
carcinoma is dependent on the anatomical extent of the carcinoma.
Serous carcinomas have a tendency
to give metastases above the pelvis
and distant metastases, while en-

dometrioid carcinomas are often
limited to the pelvis. Radiation
should start as soon as possible
after surgery if laparotomy and further examination have proved that
the cancer is incompletely removed,
but yet is limited to the true pelvis.
Many authors have reported an increase of survivors if radiotherapy
is given postoperatively. At Radiumhemmet a five-year survival rate
of 17 .1 % has been reached in 35
cases of serous, and 50.0 % in 24
cases of endometrioid carcinoma
with non-resectable metastases in
the true pelvis. The corresponding three-year survival rates are
23.6% in 55 cases of serous, and
50.0% in 50 cases of endometrioid
carcinoma. These figures suggest
that endometrioid carcinomas do
respond better to irradiation than
serous ones.
In these patients conventional xray therapy with a half value layer
of 1 to 2 mm Cu has been administered through two large opposing
fields in addition to intrauterine application of radium.
Irradiation of the pelvis can be
achieved more efficiently with supervoltage radiation than with conventional roentgen therapy. As a
consequence of our experience that
endometrioid carcinomas possibly
respond better to irradiation than
serous carcinomas do, cases of
serous and endometrioid neoplasms
with extension to tissues in the true
pelvis are at present receiving cobalt beam therapy with a dose of
4,500 to 5,000 rad to the midpelvis
over a period of six to seven weeks.
Two large opposing portals or a
three-field technique are being used
in these cases. The latter method is
chosen for cases in which the extent of the carcinoma is outlined in
detail, and, thus, a reduced dose
can be given to the bladder, rectum, and small bowel partly with
the use of wedge-filters. The radiation is delivered through one large
anterior and two lateral fields.
The radiation technique mentioned is applied also in cases of
true ovarian carcinoma in which

the tumor was removed completely.
However, in such cases the dose
from external radiation is decreased
to about 3,000 rad.
The radiation therapy described
has been used at Radiumhemmet
since 1964. For the time being it is
impossible to draw any conclusions,
but we do believe that results will
be improved.
I have mentioned previously that
at Radiumhemmet radiotherapy
was also given to cases of true
ovarian carcinoma with metastases
above the pelvis. Only two of 114
such patients with serous carcinoma
are living symptom-free at five
years. The corresponding number
of endometrioid carcinoma is four
of 24. It is likely that radiotherapy
will bring about a palliation in advanced cases of true ovarian carcinomas, but it is questionable
whether the five-year survival in six
of 138 cases can be attributed to
the radiation delivered in rather
small doses. Possibly, the survival
is due to a slow growth of the disease. However, we have tried recently to deliver dosages of 3,500
to 5,000 rad to the total abdominal
cavity in selected cases of ovarian
carcinoma with extensive metastases over the entire peritoneal cavity.
The radiation h as been applied
through six fields with central doses
of 700 rad over a period of five
days. Remarkably enough the patients have withstood the radiation
satisfactorily. Their general condition has improved, the ascites has
disappeared, and sometimes the tumor has decreased considerably in
size. However, it is yet doubtful
whether the survival in cases of
serous carcinoma has been prolonged. Such a radiation as mentioned may be tried as an experiment but should not be applied
routinely.
Another attempt to increase the
dose to the entire abdomen has
been made at the M. D . Anderson
Hospital, Houston. Megavoltage irradiation was given through multiple narrow horizontal strips. Actually, this is a modification of the
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overlapping x-ray strip technique
recommended by Patterson for radiation of the trunk. The realization of this radiation technique is
difficult in cases of carcinoma with
ascites.
Table 2 gives the survivals in
555 cases of ovarian carcinoma
treated five years ago or earlier.
Chemotherapy
Great attention has been drawn
to radiomimetic substances in the
hope that they may delay the
growth of the carcinoma. Experience has shown that the use of
compounds similar to Nitrogen
mustard have been a success in
causing regression of ovarian carcinoma. Since the publications by
Bateman (1955; Bateman and Winship, 1956) and others, Thio-TEPA
has been reported to be useful in
the management of ovarian carcinomas, but Chlorambucil, E-39,
Endoxan, Sarcolysin, Hemisulphur
mustard, etc., have also produced
good palliation in many cases. At
Radiumhemmet we have chosen
Thio-TEPA in the treatment of
ovarian carcinoma and have used it
exclusively or in combination with
irradiation.
The intracavitary application of
cytotoxic agents has also been used
to a large extent at Radiumhemmet.
For years we nourished the hope
that intraperitoneal instillation of
Nitrogen mustard or similar drugs
would lead to palliative results similar to those achieved by colloidal

radioactive substances. Unfortunately, experience has shown that
this does not hold valid for ascites.
Nor does prophylactic installation
of Thio-TEP A into the peritoneal
cavity after laparotomy seem to be
valuable, whether it is administered
continuously or by injection.
From 1960 through 1962, an investigation was carried out to explore whether chemotherapy given
in addition to radiation would improve survival rates (Kottmeier,
1967). Thio-TEPA was given intravenously in moderate doses in
32 cases in which the ovarian carcinoma had been incompletely removed, but no extrapelvic metastases were traced. The follow-up of
these cases has not revealed any
benefit attributable to chemotherapy.
With the purpose of studying the
effect on cases of ovarian carcinoma that were either completely
inoperable or had given rise to
several unresectable metastases
above the pelvis, Thio-TEPA was
injected intravenously in 131 patients, whereas 88 patients received
only radiation. The aim was to
maintain a combined therapy until
depression of the bone marrow had
appeared. In 42 of the 131 patients,
therapy was given until the leucocytes and thrombocytes were depressed to very low levels. Table 3
presents the distribution of the cases
in regard to the histopathological
type of the growth. The serous carcinomas amount to 38% in the irradiated group and 56% in that

TABLE 2
Five-Year Survival of Patients with Ovarian Carcinomas
No. Patients Surviving After:
Type of
Carcinoma

No. Patients
Treated

1 yr.

2 yrs.

3 yrs.

4 yrs.

5 yrs.

Serous
Mucinous
Endometrioid
Unclassified

276
51
168
60

149
39
138
29

95
35
115
18

68
33
106
17

48
32
102
14

41
32
93
13

50

which had received combined therapy.
From the study (Fig. 2, table
4) it is obvious that combined
treatment has proved to be effective in producing a prolonged survival and a noticeable subjective
improvement in many cases of extensive ovarian carcinoma in which
chemotherapy was given in large
doses.
As a consequence of this trial we
give Thio-TEPA intravenously to
patients with extensive ovarian carcinoma, especially if the growth is
the serous type. It is important to
continue chemotherapy until a depression of the bone marrow occurs. It is, therefore, not sufficient
to keep the blood count under close
observation. Repeated bone marrow biopsies must be made during
the course of therapy, especially as
occasionally the blood count does
not correspond to the cellular pattern of the bone marrow taken
from the sternum.
Thio-TEP A is given intravenously with a dose of 10 mg daily or
every second day. The initial dose
varies considerably. The patient is
kept under close observation also
for several weeks after the completion of therapy, as a severe late depression of the leucocytes and
platelets may sometimes occur two
to four weeks later. The patients
have a depressed immunity to infections. The treatment involves a
risk of aplastic marrow or septicaemia. Five patients have died as a
sequel of therapy.
For the time being we do not
know whether a combined treatment of irradiation and chemotherapy is preferable to chemotherapy
alone in cases of true ovarian carcinoma with extension above the
pelvis. We suppose that a combined treatment is appropriate in
cases of endometrioid carcinoma.
In this respect I call attention to
the fact that therapy should begin
with radiation, and chemotherapy
should be given subsequently. Investigations carried out have shown
that apparent hyperplasia of the
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cellular pattern in marrow from
the sternum occurs during the first
two weeks of irradiation.
Recent observations support the
opinion that chemotherapy alone
is preferable to combined treatment in cases of extensive serous
and mucinous carcinomas. Provided initial treatment has yielded
a good effect, further chemotherapy with Thio-TEP A or E ndoxan
in moderate doses should be given,
under observation, though, of the
blood count. In our experience,
however, the platelets will never
return to normal level. In addition
blood transfusions and testosterone
in large doses should be given.

TABLE 3
Histopathological Distribution of 219 Cases of Inoperable
Ovarian Carcinoma. Results of Treatment with Irradiation
Alone and in Combination with Chemotherapy
Treatment Applied
Irradiation and
Chemotherapy

Irradiation
Pathologic Type

No.

Cases

No.

Cases

Serous
Mucinous
Endometrioid
Unclassified
No microscopic
examination

33
2
15
14

(38%)

(56%)

(17%)
(16%)

74
1
18
22

24

(27%)

16

(12%)

Total

88

(14%)
(17%)

131

Repeated Surgery
One important question remains:
Should surgery be carried out in
cases of extensive ovarian carcinoma that, on initial examination
and/ or laparotomy, were considered completely inoperable and that
had responded satisfactorily to
treatment applied? Radiumhemmet
has advocated for years that in
these cases a laparotomy should be
made with removal of as much of
the disease as is possible. In the
years 1958 through 1962, this was
carried out in 45 cases of serous
carcinoma, in eight cases of endometrioid carcinoma, and in 10
cases of unclassified true carcinoma. Six, two, and three patients
respectively have survived three
years after initial therapy. Five patients are living at five years; only
one survived of the 45 patients with
serous carcinoma. However, in 24
of the 63 patients operated upon,
the disease exploded following surgery. As a consequence of these
poor results, we only occasionally
advocate surgery in cases of extensive ovarian carcinoma that
from the beginning are considered
completely inoperable. However,
we do agree with Rutledge that
modern therapy with application
of chemical drugs in repeated series may widen the indications for
repeated surgery.
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Fig. 2-Inoperable ovarian carcinomas, 1960-1962. A randomized study to
establish the value of chemotherapy as an adjunct to irradiation.
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TABLE 4
Sustained Palliation in 219 Cases of
Inoperable Carcinoma of the Ovary
Irradiation and
Irradiation Chemotherapy
No. Cases

No. Cases

Effect

47
41

17
116

None
Good

Ovarian Carcinoma of Low
Potential Malignancy

Regarding 121 cases of so-called
" questionable" carcinomas treated
five years ago and 15 6 cases treated
at least three years ago, I have not
much to add. In cases of unilateral
growth, surgery with preservation
.o f the normal ovary may be adequate therapy. Radical excision is
important especially in cases of
mucinous tumor, as fragments of
neoplastic tissue left behind may
lead to pseudomyxoma peritonaei.
Radiotherapy with doses not ex·c eeding 3,000 rad is expedient in
all other cases in which the tumor
.could not be completely removed.
Relaparotomy is indicated in cases
inoperable
considered
initially
which improved after radiation
therapy. A five-year survival rate
of 79.6% has been attained in 49
cases of low potential carcinomas
with metastases. The corresponding
three-year survival rate in 67 cases
is 85.1 % .
Summary

I have made it my task with this
paper to outline principles for the
treatment of ovarian carcinoma.
Emphasis has been laid on pathology and on anatomical extent of
the growth. The extension of the
tumor should be outlined in detail
.at clinical examination and at laparotomy. Excision of the carcinoma
s hould be performed to the greatest
possible extent. Every effort should
be made to keep the capsule intact.
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In cases of serous and endometrioid carcinoma fixed to surrounding tissue by firm adhesions, it may
be appropriate to restrict the operation to an explorative laparotomy
and to operate on the patient again
10 to 14 days after completion of
radiation.
Intraperitoneal application of colloidal radioactive sources following
surgery seems to decrease the risk
of peritoneal implements and is superior to radiomimetic substances
in the palliation treatment of ascites. Removal of the primary malignancy is occasionally followed by
regression of disseminated metastases.
Radiotherapy with adequate
doses should be administered to all
cases of true ovarian carcinoma
limited to the pelvis. Endometrioid
carcinomas may respond better to
radiation than serous tumours. In
advanced cases of carcinoma with
unresectable metastases above the
pelvis, chemotherapy should be administered either as the only treatment or in combination with radiation. Chemotherapy should be
applied in doses that lead to depression of the bone marrow. Recent experience has shown that
many times the palliative effect
from chemotherapy is superior to
that from radiotherapy.
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Complications of X-lrradiation Therapy of
Pelvic Malignancy
MICHAEL R. DEDDISH

Rectum and Colon Service, Memorial Hospital, New York

The resurgence of the use of
x-radiation therapy in combination
with surgery for regional cancer
is being evaluated again. We passed
through quite a similar era approximately 20 years ago. I am sure the
older members of this Society remember that period quite well. A
review of the literature of those re-sults, the introduction of supervoltage therapy, and the practice of
more radical surgery at present reveals that we are committing many
·errors of the past, and yet I believe
there will be some encouraging results. The most common error is
the use of large treatment ports and
the administration of too great a
dosage. This is probably a reasonable pitfall, since supervoltage therapy does not produce the skin
-changes associated with lower
voltage therapy. However, the progressive changes in the deeper normal structures are still with us, and
I hope these can be pointed out before this combined attack on cancer is discredited again.
Treatment of Lymph-Node
.Metastases
It should be emphasized that the
treatment of lymph node metastases
by x-radiation alone was quite un:satisfactory. This was particular obvious in the groins, axillae, and the
neck. These node-bearing areas are
superficial in the body, and the
-complications from the treatment
were as serious as the cancer. The
advent of antibiotics and scrupulous hygienic care to the heavily
irradiated areas did reduce some of
the necrosis and hemorrhage, but
.54

this, too, was obviously not the answer. My associates and I have
pursued this problem vigorously,
and I wish to show you what has
been accomplished by the use of
multiple ports and comparatively
small tumor doses, particularly in
those patients having lymph node
metastases from rectal cancer.
We do not know specifically
what the action of x-ray really is,
especially to the associated lymphatics and lymph nodes. Possibly
the most simple statement is that
there is some effect on the patency
of the regional lymphatics and
lymph nodes. Possibly the most
simple statement is that there is
some effect on the patency of the
regional lymphatics and enough alteration of the tumor-cell structure
to impair its ability to grow as a
metastasis, even if dislodged by the
surgical procedure.

and shortened. There may be diminished absorptive ability and
weif;ht loss. There is also impaired
peristaltic action. Lysis of adhesions
or resection with anastomosis frequently results in fistula formation.
Attempt at closure of these fistulae
can be most discouraging to the
surgeon and debilitating and eventually lethal to the patient.
There is marked variation in the
radiosensitivity of the intestinal
tract in different persons. In general, however, it seems that the safe
maximum dose to the small intestine and colon lies in the region of
3,200 to 5,500 R in an initial
course of therapy. Cancer of the
lower gastrointestinal tract arising
at the site of previous irradiation
is very infrequent, but does occur.

Intestinal Lesions Caused
by Radiotherapy

Early and late reactions in the
urinary bladder following radiotherapy for pelvic malignant disease, including tumors of the bladder itself, are well known. The
bladder tolerates doses up to 5,000
to 6,000 R quite well. The only
point I wish to make here is that
late necrosis in this organ may be
readily mistaken for residual cancer. It is most important to recognize the true nature of this lesion;
otherwise, further therapeutic measures may be undertaken such as
additional irradiation or total cystectomy. The former may prove
disastrous and the latter quite unnecessary. In making the diagnosis
one must consider the previous history, the presence of radiation

The majority of intestinal lesions
are seen in the rectum and ileum
of patients treated for cancer of
the cervix by radium and external
irradiation. They are essentially ulcerative or sclerotic in nature and
give rise to such complications as
hemorrhage, perforation, and fistual
formation. Damaged bowel is thickened, indurated, and narrowed, and
the serous coat is opaque and telangiectatic. The mucosa is fixed,
has the appearance of skin, and
bleeds with the slightest trauma. Intestinal loops are matted together,
often fixed in the pelvis with the
mesentery and mesocolon indurated

Bladder Reactions to
Radiotherapy
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changes in the skin, vagina, and
rectum, and the appearances in the
bladder itself. Bimanual examination may reveal a midline thickening or mass without much lateral
extension. With supervoltage therapy we are seeing much more ureteral fibrosis and stenosis even to
upper ureteral dilatation and hydronephrosis. Here, too, a differential
diagnosis of residual cancer is most
difficult.
Incidentally, a recent report has
appeared showing stenosis of the
distal aorta and the renal vessels in
two young people with associated
hypertension, etc., after having successful x-radiation therapy for a
Wilm's tumor.
Damage to the lumbar spine,
pelvis, especially the femoral neck,
are well documented, but may
cause sarcomatous disease and
pathological fractures.
Summary

In conclusion, a variety of sequelae that may follow x-radiation
therapy of the lower abdomen and
pelvis have been described. With
the increasing use of supervoltage
therapy and treatment with higher
dosages, we can expect to see an
increase in the number of injuries
to internal organs. Surgical intervention after vigorous radiotherapy
will be accompanied by more, and
serious, complications.
Careful planning of radiotherapy
and regular observation during
treatment by both the therapist and
surgeon will do much to keep the
clinician alert to the symptoms of
overdosage.
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·Urological Complications in Relation to the
Treatment of Cervical Cancer
TASSILO ANTOINE

Department of Obstetrics and Gynecology,
University of Vienna, Austria

The increasing radicalism of the
treatment for cervical cancer-the
operation as well as the irradiation
-has made therapy increasingly
serious for the patient in general,
but especially for the organs near
the uterus, mainly the urologic
system. The care for the patient
does not start with the treatment
but begins before, with a thorough
examination. One of the most important parts of this examination
is the checking of the urologic system. Ever since radical operations
have been performed, one has
thought of the danger to these organs. Nevertheless, in the earlier
days, preoperative examination was
not done because cystoscopy was in
its beginnings and it did not seem
particularly necessary to know the
condition of the urinary tract, since
the operation had to be done anyway if technically possible. There
were only two alternatives: to be
operated on with a very limited
chance of a cure, or to die; thus,
any risk was accepted. Now cystoscopy has been done routinely for
about 40 years, and we realize that
we need to know more about the
urinary system than cystoscopy can
tell us.
There should be a law never to
operate for cervical cancer unless
the urinary tract is normal. The
diagnostic measures to be used are
cystoscopy (or perhaps chromocystoscopy) and intravenous pyelography. Of course, the urine
should also be examined for albu56

min and sugar, and the sediment
should be tested for signs of inflammation. Pyelography shows the
condition of the upper urinary
tract, mainly if there is dilatation
of the ureter or hydronephrosis as
a possible sign of a compression of
the ureter by the cancer. Cystoscopy can detect encroachment of
the tumor into the bladder wall, as
evidenced by bullous edema or
transverse broad folds on the
fundus or even the tumor itself.
The type of operation we have to
perform depends on this primary
examination. We will consider only
the routine radical operations or
irradiation of cervical cancer, and
disregard the situations in which
the problem of the urinary system
is different.
The principle must be to achieve
normal conditions in the urinary
system if possible before starting
with the treatment. It is to be understood that in the treatment of
cervical cancer the lower parts of
the ureters and the bladder are
most exposed to damage. This damage may be due to inflammatory
conditions, to surgical trauma, or
to the y-rays. Very often we find
a combination of some of these
factors as, for instance, in a radical
operation which is followed by irradiation.
In the presence of a normal urological system, there is no obstacle
to a radical operation. The higher
the degree of radicalism, the better;
maybe we have already reached the

limit. Are the results better? Yes,
of course, but there are some
dangers too: dangers to the urologic system. We check our results
by looking at the statistics. Let us
take operative therapy because it
allows the most exact check. We
cure 80% of our patients of the
cancer; there are 20 % who are
not living any more or are not free
from cancer after five years. What
happened to these? Twelve of them
(according to our statistics, which
probably is very similar to most
of the others) died of the cancer,
the others due to other reasons
among which urinary complications
were the most important (in our
case material 5 % ) .
How to Reduce Urological
Complications During Surgery

What can we do to reduce the
urological death rate and to eliminate minor urological complications?
We will mainly discuss the operative cases. Theoretically the intervention brings danger to all
parts of the lower urinary tract.
In practice the urethra i~ never injured, not even in cases of total
extirpation of the vagina.
The bladder may be endangered
if the vesicovaginal or vesicouterine
septum is infiltrated and parts of
the muscle layer have to be removed. Even then, fistulae due to
necrosis rarely occur. It might
happen, of course, that unfortunMCV QUARTERLY 3(1): 56-59, 1967
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ately the bladder is opened with
knife or scissors. If carefully
sewed up a primary healing of the
wound occurs.
For the ureter, the danger of a
direct lesion is very small, even
smaller than in a simple hysterectomy because we expose the ureter
and see it. In a radical operation
it might be ligated and cut by an
unfortunate accident if the ureter
runs very high on the pelvic wall
near the infundibulic ligament with
which it might then be ligated.
Thinking of that possibility and
looking at the parametrium in
translucent light helps to avoid this
accident. Difficulty arises only
when the parametrium contains
much fat, making vessels and ureter
invisible; exact preparation protects
the ureter from a lesion. However,
it is not only the ureter itself which
has to be protected from any lesion,
but also the concomitant vessels
which guarantee a good blood supply. In some technics of radical operations the ureter is entirely isolated running through the pelvis
like a telegraph wire. Fortunately,
the blood supply of the ureter is a
very good one. In the region which
is of interest to the surgeon, i.e.,
in the pelvis, there are five branches
going to the ureter. All of them are
connected through the vessels which
accompany the ureter. Experience
shows then when up to three of
these arteries are ligated, the blood
supply of the organ is not impaired.
However, this is only the case if
the concomitant vessels are intact
and able to compensate for the loss
of this part of the blood supply.
Meigs was absolutely right when he
warned that in radical surgery it
is almost impossible not to injure
the blood and nerve supply, but
tha.t care must be taken to preserve
as much of it as possible.
Prevention of Ureteral Fistulae

The danger to the ureter is the
fistula due to necrosis. There are
three important factors predisposing
to fistula formation: 1) The isola-

tion of the ureter, which means the
loss of contact with the tissues that
normally send some capillaries into
the ureter; 2) The location of the
ureter in a definitely unfavorable
pool of pus; and 3) The formation
of extensive scar tissue.
The main factor is the isolation
of the ureter, which in some methods is extreme. Amann proposed at
the beginning of this century to
fix the isolated ureter with some
stiches to the connective tissue of
the side of the pelvic wall. This
was, of course, only possible if no
lymphadenectomy was added in the
course of which the respective connective tissue was removed. This
procedure carried the risk of causing a kink in the ureter. Others
partially imbedded the ureters in
the sides of the rectum. To obtain
the contact with the adjacent tissue
-first of all in the most endangered region near the bladder-F.
Novak leaves a part of the covering connective tissue in this region.
At my clinic Palmrich tried another
way to prevent the complete isolation of the ureter. It is possible to
preserve an extremely thin layer of
tissue which leads from the ureter
to the pelvic floor like a mesentery
(we call it therefore the mesoureter). It is intimately adjacent to
the peritoneum of the Douglas
pouch, but in most cases it can
be separated from it very easily.
At first we thought that it was the
preservation of the fine vessels in
this tissue which was the important
factor, but later we found that it
was the preservation of the concomitant vessels of the ureter. But
even this method cannot prevent
the ureter from being surrounded
for many days by pus, and healing
is all the more delayed as we remove the pelvic lymph nodes, making the cavity still greater. Here,
too, we have various ways to
counter this difficulty. The most
radical way was that used by F.
Novak, who transferred the isolated part of the ureter into the
peritoneal cavity. The peritoneum
was closed underneath the ureter

which entered and left the peritoneal cavity through small holes.
With this method the ureter was
removed from the purulent operative field in an ideal way, yet it
was lying unprotected in the peritoneal cavity. Novak had excellent
results with that method, but others who tried it had complications
with the free ureter.
Another way to avoid the difficulties arising from the unfavorable position of the ureter is to
drain the respective areas so that
the ureter lies in relatively dry surroundings. Everybody drains the
big pelvic wound through the vagina. Since we use rubber drains
(Penrose) , drainage is very good,
something we could not claim as
long as we used gauze. However,
even the Penrose drain is not ideal,
because it cannot drain the spaces
created by the lymphadenectomy.
Here we get retention of a serosanguinous exudate and lymph. The
Japanese drain through the buttocks. We use another way, namely
the method of Redon which works
with a slight suction. A thin perforated plastic drain is inserted in the
region of the bifurcation of the
iliac vessels. It is brought out subperitoneally on the iliac fossa, and
we perforate the skin with an instrument like a larding needle in
the region of the iliac spine. A mild
suction is exerted by a special
rubber stopper closing the evacuated bottle which collects the secretion. The serosanguinous secretion
lasts from three to seven days. The
total amount of fluid which is
sucked off ranges between 20 to 80
cc. When there is no more secretion, the drain is removed. The
idea of this drainage is to prevent
the exudate from collecting in the
pelvis. This could cause a solid scar
tissue which occasionally could
compress or kink the ureter, leading to severe complications. Extensive and hard scar tissue is the
main enemy of the urinary tract.
Guided by the same idea we close
the peritoneum not in the ordinary
way by uniting the rims of the
57
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peritoneum, but by peritonisation
with the sigmoid colon. Being mobile, the latter sinks in the pelvis
helping to bring the surfaces of the
big wound together.
Post-Operative Care

Care of the Bladder

This is at least as important as
the operative technic for the future
of the urinary tract. The conditions
here are much more complex.
First, it is nearly impossible to
carry a patient through the postoperative phase without any inflammatory reactions of the urinary
tract. In addition, the care of the
patient is more complicated. During the operation it is the surgeon
who is the only one responsible;
afterwards, many nurses and doctors take part in the care, a fact
which provides many more possibilities for mistakes. If during the
operation it is the ureter which
needs attention, it is now the bladder which needs the greatest care.
We must never forget that we are
not dealing with a normal organ
but one which is damaged in its
blood supply and innervation. The
bladder has no tendency to contract. A generally accepted idea
now is to use an indwelling catheter, but this is not an ideal solution.
It is true that the danger of an infection from frequent catheterisations is avoided, but there is no
doubt that even with a self-retaining catheter cystitis often sets in.
One question is which type of
catheter should be used. The material most commonly used is rubber or, if the patient is allergic to
rubber, plastic. Many different
types are available. We use a Foley
catheter which, I think, is one of the
best. I have no experience with the
Ellis catheter recommended by
Stallworthy, but it seems to be
very good. The ideal catheter for
the bladder would be a simple N elaton catheter fixed on the vulva.
However, after a radical operation
the slight pressure of the bag in
the Foley catheter in the bladder
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does not do any harm. It is to be
understood that all catheters should
be of the disposable type. Another
question is where to drain the
catheter. One may put it in a urinal
between the patient's legs. It is
absolutely necessary to put an antiseptic into the urinal to prevent an
ascending infection. In general, the
method is not good because of the
inconvenience to the patient due
to the bottle in the bed. It is better
to drain the catheter into a plastic
bag hanging on the bedside. The
danger of an infection arises in
spite of the sterile material when
the patient gets out of bed and has
to plug the catheter. We have had
the best experiences with these
plastic bags.
The second question is for how
long we should leave the catheter.
The sooner we take it out, the
longer the patient will have residual urine. We found the optimal
length to be 12 or 14 days. From
the tenth day on we plug the catheter for a few hours to get the bladder used to different volumes. It is
a fact that at that time the patients
have no bladder consciousness as
yet. The bladder can only be
voided with the help of the abdominal muscles. Many patients
have retention while lying in bed
but are able to void normally if
allowed to sit on a toilet. Depending on the radicalism of the operation the patients learn to urinate
sooner or later after removal of
the catheter. With the ability to
pass the urine spontaneously--even
when it needs a great effort-bladder consciousness returns slowly
and the patient feels the urge to
void and does not do it from a
sense of duty. For a longer period,
however, the patients have a certain amount of residual urine. This
residual urine, if not emptied by a
catheter, is the best culture medium
for any kind of germs, thus leading to a cystitis. Therefore, the
bladder has to be meticulously controlled, and the patient should not
be dismissed from medical care if
she is not free of residual urine for

three consecutive days. The indwelling catheter is superior to repeated catheterisations because of
a lower risk of infection. Whatever
catheterisation is applied it has to
be done under the strictest adherence to the principles of asepsis.
Everybody knows that, but how
does it work in practice? Many
young doctors and nurses, tired by
the routine work-which is what
catheterisation is in fact-perform
catheterisation not as cautiously
as they should ; and, as a matter of
fact, sometimes in very fat or uncooperative patients it is very difficult to find the external urethral
orifice without touching some surrounding tissue. The indwelling
catheter is introduced by the surgeon at the end or better at the
beginning of the operation with the
patient in the lithotomy position or
at least with legs spread and under
anesthesia.

Post-Operative Complications
As we can readily see, the principal care after radical operations is
to be applied to the urologic system. We have to try to restore the
bladder to a spontaneous motility
and we have to control the infection. We can hardly say that we
can avoid the infection, but we
should try. We control infection
with sulfonamides, antibiotics, and
Furadantin preparations. Sometimes we see that even two weeks
after removal of the catheter the
patient still has a remarkable
amount of residual urine. Frequently we also find a rigidity of
the vesical sphincter. In most of
these cases conservative treatment
fails. We got excellent results with
the resection of the sphincter by
cautery; immediately after this the
patients could empty the bladder'
entirely.
When the catheter is removed,
another pyelogram is obtained to
see whether there is a block, stenosis, or kinking of the ureters. Postoperative X-ray treatment should
never be applied if the X-ray pie-
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ture is not normal. If it is abnormal
we should rather wait with the irradiation because otherwise damage to the ureters through scar tissue is fairly sure to occur.
For months after the operation
there is danger of a stenosis of the
ureter. This might happen through
compression by excessive scar tissue or distorsion of the ureter towards the pelvic wall. Stenosis always means dilatation of the upper
part of the ureter and later of the
pelvis. Long-lasting pyelonephrosis
damages the kidney and the patient dies of renal insufficiency.
However, most frequently an infection develops in the retained urine.
Unless intensive therapy is applied
the patient dies of phylonephritis.
Effective modern chemotherapy
postpones the fatal outcome. To
know the condition of the ureters,
pyelography has to be repeated at
least before every new series of
irradiation. If the stenosis becomes
more severe and cannot be stopped,
surgery must be decided upon. In
some cases it is possible to dig out
the ureters from the scar tissue, but
this is not easy. If it is impossible,
the ureter must be resected and
implanted either into the rectum or
in an ilea! bladder. It is rarely possible to implant the ureter into the
bladder; this is particularly the case
whenever the ureter primarily is
firmly imbedded in an infiltration
of the cardinal ligament due to the
cancer. If we see that the blood
supply will not be sufficient, we
resect the suspicious part and implant the proximal part in the
bladder.

ures must include pyelography, examination of urinary sediment, and
measurement of residual urine. Unfortunately, many surgeons and
radiologists are only looking for
the possibility of recurrences and
forget to check the urinary tract.
The patients suffering from urinary
troubles very often do not go to
the gynecologist but to the urologist. They thus disappear from the
sight of their doctor who may conclude that his results were far better than they actually were.
In summary, today as ever before it is our main task as physicians to cure the cancer; however,
we must not forget that we have
to fight all other causes of death of
our patients. Among these primary
causes are the urological complications which are all the worse
because they are iatrogenic. We
have to be aware that most of
the urologic complications can be
avoided or eliminated if we think
about them. Our task is not
achieved by killing the cancer and
saving the life of the patient; this
life must be rendered worthwhile
too.

Post-Irradiation Complications
Up till now we have been talking about the complications in
operative cases, but what about the
irradiated ones? In principle, the
situation is the same. We can only
say that the tendency towards hard
scar tissue is greater after irradiation. Therefore, in both cases
(operation or irradiation) control
cannot be too strict. Control meas59

Total Treatment of Endometriosis
CLAYTON T. BEECHAM

Department of Gynecology and Obstetrics, Geisinger
Medical Center, Danville, Pennsylvania

Any discussion of endometriosis
would be incomplete without an
acknowledgment of the exceptional
contributions Joe Vincent Meigs
made to our understanding of this
clinical entity. From the time of
our founding member's first published paper (Meigs, 1922) until
his death, he was a contributor to
our understanding of this disease.
It was Meigs, who in his first publication pointed out the "atrophy"
of endometriosis that occurred during pregnancy and lactation. In
spite of this exceedingly important
observation, 44 years ago, endometriosis was often treated like a
malignant lesion. However, clinical
understanding has led to the increasing use of conservative measures. It is no longer common to
find ourselves at the dead-end of
gynecological therapy for endometriosis, viz., total hysterectomy and
bilateral salpingo-oophorectomy in
young women.
To determine how successful
conservative measures have been
in preserving pelvic function as
well as helping to bring about a
symptom-free patient, we have
turned to actual clinical material.
Material

This series comes from the records of private patients whose
charts were taken from our files in
a sequential manner. To assess the
results adequately, we used only
the records of those women who
have been cared for at least three
years and whose visits were never
more than six months apart. Our
goal was 100 cases; the charts of
60

123 were searched in order to
reach this number. Accordingly, all
figures are either percent or total
number.

extensive complaints; however, to
ascribe specific symptoms to each
entity would be an inventive exercise.

Clinical Picture

Treatment

In table 1 are listed the age and
pregnancy incidence. Forty-five of
the 100 women were without living
issue; however, only 21 % listed
infertility as a chief complaint
(table 2).
Table 3. A variety of gynecologic symptoms were presented by
these women. Often they seemed
unrelated to the extent or location
of the disease. Pain was the chief
problem, often accompanying other
symptoms, while dyspareunia and
rectal tenesmus, so very common,
never appeared alone. Seven women
had no complaints from advanced
endometriosis.
To minimize descriptive words,
yet portray a reasonably accurate
picture of the extent of endometriosis, we use the classifications cited
in table 4 (Beecham, 1966).
Ninety-six patients fitted into
this system of classification (table
5). Solitary, isolated lesions do not
lend themselves to our classification; in this series there were four
such cases. Stages 2, 3, and 4 were
so categorized by pelvic examination or palpable-visual findings at
operation.
Table 6 shows the associated
lesions found at surgery. To what
extent associated pathology influenced the clinical picture is not
altogether clear. Surely the 18
women with fibroids and endometriosis would be expected to have

Since this is a disease of the
reproductive years, every attempt
was made, within reason, to follow
a conservative therapeutic program.
Basically, to us, this means the
preservation of childbearing capacity at one end of the spectrum and
the prevention of an untimely
surgical menopause at the opposite
end of the scale.
In order to follow such a program, we used various hormonal
preparations in definite programs,
with and without surgery (table 7).
The creation of a pseudopregnancy-10 months of amenorrhea
-using stilbestrol was one method.
In principle, ascending doses of
this synthetic estrogen was administered in such a manner as to
maintain amenorrhea. To accomplish this, on the average, 250 to
300 mg per day were required in
the tenth month of treatment.
In like manner the progestins
may be used in sufficient dose to
maintain amenorrhea. In some patients, the accepted dose schedule
used for contraception will suffice
to keep the patient symptom-free
and over a period of time will
cause atrophy or remission of the
lesions.
Surgical procedures employed
were as conservative as possible
under the age of 35; we do not
believe the chances for conception
are particularly good above that
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level. Surgery was used in the impatient woman ill-suited to medication regimens, and where time was
running out on the optimum fertility age.
If a woman had her family or if
there seemed little chance of conception, a complete hysterectomy
was performed. Every attempt was
made to salvage both ovaries unless
the patient was near the menopause. In general, these ovaries,
although involved in the endometriotic process, were not resected,
but simply left alone except for the
movement necessary to perform a
hysterectomy.

Results
Stilbestrol as the only treatment
was successful in causing remission
( 10 or more years) in nine women
(table 8). Four of these conceived
following treatment. In two patients, three courses of stilbestrol
were required ; one of these is
worth special mention. A 22-yearold infertile patient with massive
(Stage 4) endometriosis was given
three courses of stilbestrol over a
16-year period, during which time
'She delivered four term infants. At
.age 40, advanced adenomyosis
caused uncontrollable bleeding and
.a hysterectomy was necessary.
There were six women in whom
endometriosis recurred from one to
three years following one course of
"Stilbestrol. They did not wish to try
the method again mainly for two
reasons: the inconvenience or annoyance of taking a handful of
pills daily and the copious clear
mucous discharge from the cervix.
In these, conservative surgery, i.e ..
ovarian resections, neurectomies,
.and suspensions, were carried out.
All of these had Stage 2 or 3 endometriosis so that the broad ligament and cul-de-sac involvement
needed further control. The intermittent use of the common progestins in the usual dose carried
these women; four conceived.
Finally there were two women
in whom progestins relieved all

TABLE 1
Age and Pregnancy History in 100
Patients with Endometriosis
Average age at first visit
Number who had term pregnancies before problem
Total term pregnancies in the
55 women
Unmarried

34
55
118
3

TABLE 4
Classification of Endometriosis
Stage 1. Scattered, small (1- to 2mm) spots anywhere in the pelvis.
Diagnosed only at laparotomy.
Stage 2. Uterosacral ligaments, broad
ligaments, cervix, and ovaries are,
collectively or individually, fixed,
tender, nodular, and slightly enlarged.
Stage 3. Same as Stage 2, with ovaries at least twice normal size;
uterosacral ligaments, rectum, and
adnexa are confluent. Cul-de-sac
is obliterated.
Stage 4. Massive involvement. Internal pelvic viscera cannot be clearly
distinguished by palpation.

TABLE 2
Incidence of Infertility as the Chief
Complaint in 100 Patients with
Endometriosis
Infertility alone
With dyspareunia
With pelvic pain
With dysmenorrhea
With meno-metrorrhagia
Total

6
4
6
2
3
21

TABLE 5
Extent of Endometriosis in 100
Patients
Stage 1
Stage 2
Stage 3
Stage 4
Tubal
Cervix
Vulva

11
37

34
14
2

1
1

TABLE 3
Other Chief Complaints in 100
Patients with Endometriosis
Dysmenorrhea
8
Menorrhagia
5
Metrorrhagia
8
Meno-metrorrhagia
2
Lower abdominal pain or pelvic
pain
17
Dyspareunia and rectal tenesmus
alone
0
Premenstrual fever
1
Postmenopausal bleeding
1
Combination of abdominal-pelvic
pain and one or more of above
symptoms
30
No complaints-endometriosis
found on check-up
7

TABLE 6
Associated Lesions Found at Surgery
Fibroids
Pelvic inflammatory disease
Adenomyosis
Tubal fibroma
Mucinous cystadenoma
Acute suppurative appendicitis

18
3
3
1
1
1
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complaints. The disease would regress somewhat and maintain an
asymptomatic softness as long as
the cyclic treatment was maintained. Even one menstrual cycle
without the medication brought
loud complaints. Obviously no
pregnancies occurred here.
In 80% of the women, surgery
had a major role in the therapeutic
plan. In 32%, conservative surgery
was desirable and possible (table
9). Of these 20 had previous pregnancies and wanted more; nine
subsequently conceived. In almost
all of these 32 women, hormonal
preparations were used postoperatively usually to control the cul-desac involvement.
Total hysterectomy with ovarian
conservation was carried out in 38
women whose average age was
40.3 years and who had delivered
58 infants. The conserved ovary
was a source of trouble in one
patient, i.e., she developed a serous
cystadenoma one year following
her hysterectomy. Two women,
several months following hysterectomy and ovarian regression had a
recurrence of adnexal enlargement.

TABLE 7
Treatment
None (regular check-ups)
Hormonal combinations
Hormonal combinations
and surgery

7

13
80

Summary

TABLE 8
Results of Treatment with Stilbestrol
Only

No. of
Courses

No. of
Patients
Treated

1

15

3

2

Results
Remission in 9
(4 conceived)
Recurrence in
6 (1 to 3
years)
No recurrence
5 years later
1 conceived 4
times

TABLE9
Results of Conservative Surgery
Surgical Procedure

No. of
Patients

Results
Previous
Pregnancies

Resection, neurectomy, etc.
Salpingectomy
Local excision, vulva
Local excision, cervix
62

28
2
1
1

Testosterone ( 100 mg) caused the
enlargement to disappear promptly.
Ten women with an average age
of 46.7 years and who had 22 term
deliveries were treated by total
hysterectomy and bilateral removal
of the adnexa.

20
5
2
3

Impaired fertility as one of the
problems associated with endometriosis has been known for a long
time. Forty-two percent of the
married women in our series had
never conceived; however, of these,
only half made this a major complaint.
Five of eleven women treated by
stilbestrol alone conceived; two,
more than once. Nine of 28 women
conceived following combined hormonal and surgical treatment. Two
of seven women with Stage 3 and
4 endometriosis, all without complaints or treatment, also conceived.
In summary, twenty women out
of fifty-two (38.5% ), those who
did not have a hysterectomy, conceived.
About one-half of the women
with endometriosis came for treatment at a time in life when further
pregnancies were not desirable or
at an age of low fertility. In those,
hysterectomy was the treatment of
choice. Ovarian preservation was
found to be worthwhile and not
dangerous.
Satisfactory results were obtained
by using a variety of hormonal
preparations and differing administration schedules, with and without
conservative surgery. The entire
group of 100 women reflected
highly individualized treatment.
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Exstrophy of the Bladder:
Its Variations and Causation
VICTOR F. MARSHALL

New York Hospital and Cornell University
Medical College, New York

Abstract
Exstrophy of the urinary bladder is a very exotic
malformation essentially limited to humans. This type
of deformity presents a full panorama from very mild
cases of epispadias to full cloacal exstrophy. Unlike
many malformations, it does not correspond to a normal stage of embryonic development, and on that account does not appear to be a simple arrest of development. The least degrees of this anatomic progression
(such as balanitic epispadias) are very rare, as also
are the extreme deviations (such as cloacal extrophy).
The central and rather advanced form (classical exstrophy) is by far the most frequent in the panorama
of this anomalous complex. Largely from these observations, an embryogenic theory was developed that
a wedge-like effect of a persistent cloaca! membrane
could be the fundamental cause. The most common
denominator is the musculoskeletal deformity, the separation of the symphyses and recti muscles. This theory
was tested by actually inserting a wedge in the embryo
of the chicken; thus for the first time extrophy was
produced experimentally (indeed in a species in which
exstrophy is not known to occur spontaneously). This
theory and its experimental proof would indicate that
there are no structures missing in the classical exstrophy and, therefore, functional closure of exstrophy
should be feasible. However, clinical experience has
long shown that urinary control is only rarely obtained; or, if such is obtained, the upper urinary tracts
rapidly become damaged. Reimplantation of the ureter
at the time of closure has been found to prevent reflux and thus protect the upper urinary tracts in most
instances. A study of the bony deformity of the pelvis
indicates that accurate approximation of the tissues.
might be better obtained if the bony structures were
divided at more suitable places at the time of the closure. Such a study has been begun, partly based on
models made from x-rays.
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the "spasm reactor" in your practice

The Machine Age man still possesses a Stone Age stomach; sometimes the job of merely coping with today's
environmental stress may prove too much. For some
(the "spasm reactors" in your practice), tension, anxiety and worry may find expression through the voice of
gastrointestinal or other smooth muscle spasm. To treat
these patients with antispasmodics alone is often to
miss the point of origin of their disturbance; to rely
solely on tranquilizers often proves discouragingly slow
or ineffective in relieving spasm and pain.

To quiet and quell

Donnatal can promptly and effectively quell the spasm and quiet the tensions that trigger
it. Prescribed by more physicians than any other antispasmodic-sedative, Donnatal continues to provide the
classic answer.

The "Donnatal Effect" The characteristic, over-all
effect of Donnatal has been observed in many thousands
of children and adults, clearly establishing its value as
a versatile sedative-antispasmodic. Outstanding in effectiveness, safety, economy, uniformity of composition
and dosage convenience, Donnatal continues to be desired and prescribed by a majority of physicians.

when the
'~ut issues"
get to him
he deserves

e

~·w,

......

In a multiplicity of indications Particularly useful
when anxiety and tension accompany, aggravate or account for smooth muscle spasm, Donnatal is indicated
for the symptomatic relief of recurring, persistent or
chronic visceral spasm. More than two dozen distinct
and separate indications for Donnatal are listed on page
869 in the current PDR.
Brief summary Blurring of vision, dry mouth, difficult urination, and flushing or dryness of the skin may
occur on higher dosage levels, rarely on usual dosage.
Administer with caution to patients with incipient glaucoma or urinary bladder neck obstruction. Contraindicated in acute glaucoma, advanced renal or hepatic
disease or a hypersensitivity to any of the ingredients.
each tablet, capsule or
each
5cc. of elixir (23% alcohol)
Extentab®
hyoscyamine sulfate ................ 0.1037 mg.
0.3111 mg.
atropine sulfate ........................ 0.0194 mg.
0.0582 mg.
hyoscine hydrobromide ............ 0.0065 mg.
0.0195 mg.
phenobarbital .................... (14 gr.) 16.2 mg.
(%gr.) 48.6 mg.
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QUIETS THE STRESS I QUELLS THE SPASM

.. H. ROBINS COMPANY. RICHMOND, VIRGINIA
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"Heart symptoms" -chest pain, tachycardia, arrhythmia-invariably alarm and preoccupy the
patient, though they may be completely without
organic basis. Such symptoms often are somatic
masks of psychic tension, arising from constant
encounters with stressful situations.
When the problem is diagnosed as emotionally
produced, consider Valium (diazepam) as adjunctive therapy. Valium (diazepam) acts rapidly to
calm the patient, to reduce his psychic tension and
relieve associated cardiovascular complaints.
NEUROTIC FATIGUE-the chronic tiredness resulting
from emotional strain which so often accompanies
psychogenic "heart" symptoms-also can be
alleviated by this highly useful agent. Valium
(diazepam) often achieves results where other psychotherapeutic agents have failed.
Valium (diazepam) is generally well tolerated, and
usually does not impair mental acuity or ability to
function. If side effects such as ataxia and drowsiness occur, they usually disappear with dosage
adjustment.
Contraindications: Infants, patients with history of convulsive
disorders or glauco·m a.
Warning: Not of value in the treatment of psychotic patients,
and should not be employed in lieu of appropriate treatment.
Precautions: Limit dosage to smallest effective amount in elderly
patients (not more than 1 mg, one or two times daily) to preclude
ataxia or overseda tion. Advise patients against possibly hazard-

ous procedures until correct maintenance dosage is established;
driving during therapy not recommended. In general, concurrent
use with other psychotropic agents is not recommended. Warn
patients of possible combined effects with alcohol. Safe use in
pregnancy not established. Observe usual precautions in impaired
renal or hepatic function and in patients who may be suicidal;
periodic blood counts and liver function tests advisable in longterm use. Cease therapy gradually.
Side Effects: Side effects (usually dose-related) are fatigue,
drowsiness and ataxia. Also reported: mild nausea, dizziness,
blurred vision, diplopia, headache, incontinence, slurred speech,
tremor and skin rash ; paradoxical reactions (excitement, depression, stimulation, sleep disturbances and hallucinations) and
changes in EEG patterns. Abrupt cessation after prolonged overdosage may produce withdrawal symptoms similar to those seen
with barbiturates, meprobamate and chlordiazepoxide HCI.
Dosage - Adults: Mild to moderate psychoneurotic reactions, 2
to 5 mg b.i.d. or t.i.d.; severe psychoneurotic reactions, 5 to 10
mg t.i.d. or q.i.d.; alcoholism, 10 mg t.i.d. or q.i.d. in first 24 hrs,
then 5 mg t.i.d. or q.i.d. as needed; muscle spasm with cerebral
palsy or athetosis, 2 to 10 mg t.i.d. or q.i.d. Geriatric patients:
1 or 2 mg I day initially, increase gradually as needed.
Supplied: Tablets, 2 mg, 5 mg and 10 mg; bottles of 50 for convenience and economy in prescribing.
Roche Laboratories Division of Hoffmann - La Roche Inc.
Nutley, N.J. 07110
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